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SUMMARY

SLI is a dysfunction defined by difficulties in acquiring one’s
native language, ones which appear to be primary. Apart
from the language code, there are two more codes which
play a significant part in the process of communication: the
paralinguistic and nonlinguistic code, often described toge-
ther as nonverbal communication. The goal of our research
was to find answers to the question: does the ability to rec-
ognize the facial and vocal expression of emotion follow the
same course in children with SLI as in their contemporaries
with typical development of speech (TDS)?

The study was conducted on 131 children with typical deve-
lopment of speech and 76 children with SLI aged 4.0 to 6.11
years. Employed was an experimental method called Emo-
tional Recognition (Czaplewska, 2012).

The ability to recognize the signs of facial expressions of
emotion increases with age and children with SLI achieve
similar optimal results as their peers with TDS. Those with
SLI recognized better than did children with TDS the vocal
signs of emotion. In the case of so-called contradictory mes-
sages, for children with TDS the most important in receiving
the message is its content while for children with SLI its non-
verbal signs of emotion.

The results of these studies cast doubt on the suggestion
that the source of problems for children with SLI is not only
the symbol-meaning relation, but also the social dimensions
of the context of speaking. It rather appears that problems
of language acquisition contribute to difficulties in social
learning.
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emotion, SLI
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INTRODUCTION

Specific language impairment (SLI) is a dysfunction defined by difficulties in
acquiring one’s native language, ones which appear to be primary. In other
words, not caused by other, greater or universal problems. In these cases chil-
dren possess at least average intelligence, a relatively good comprehension,
and no neurological or serious somatic disorders which could cause such lin-
guistic problems. These children are not raised in circumstances of extreme dep-
rivation, and are not ill more often than their peers. But they simply are not able
to speak or speak much less than their peers.

So far, it has not been possible to discover the causes of SLI. Research re-
sults on the genetic conditions for SLI are equally inconclusive. Much of the avail-
able data indicates that children with SLI come from families with various kinds of
language-development problems , something that is true of anywhere from 20%
to 75% of cases in this group (Bishop et al., 2003). The family members found to
have language problems are typically parents or siblings, or both. As a general
rule these are fathers and brothers more often than mothers and sisters, which is
consistent with the proportions of males to females among persons with SLI.

According to some authors (cf. Rutter, 2008) SLI is probably conditioned poly-
genically, or a single gene may cause only the risk of SLI, which will develop
only under particular environmental conditions. Each of the individual internal or
environmental components probably produces only a small effect. It is only when
combined that they produce the symptoms of SLI. Research has shown that chil-
dren with SLI have problems mainly with expression and fewer problems with
comprehension.

It is characteristic for SLI that all aspects of language are impaired, though
language profiles differ during a life-span. While children with SLI have problems
mostly with lexis and phonology, adults with SLI have difficulty with syntax and
morphology.

Research (Oetting et.al., 1995) has shown that children with SLI have prob-
lems with both encoding words and accessing them in their personal lexicon).
Their particular lexical difficulties consist above all in problems with extracting
the target word from the mental lexicon in a phonologically correct form. These
problems may be caused by either insufficiently coalesced word representations
or difficulties with access to the internal lexical network.

There are many possible barriers interfering with access to the mental lexicon.
Such factors as memory or attention may be of considerable importance in this
context (Lipowska, 2012). Researchers have emphasized that children with SLI
perform at a worse level than controls in combining words with their referents,
while school children with SLI have more difficulties than their contemporaries
in remembering a list of known words, and experience considerable problems in
recalling them (Leonard, 2000).

While the available literature contains a great deal of data about language
production, there is much less data pertaining to the comprehension of language
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by children with SLI. As a general rule it is assumed that the reception of speech
remains within normal limits for most persons with this disorder (Reed, 2012).

On the other hand, in research work carried out in English (Bishop, 1999; Tal-
lal, 2000) we frequently encounter reports of major difficulties in SLI with auditory
perception. According to Tallal (2000), the particular symptoms experienced by
children with SLI in the perception of speech sounds arise from problems with
temporal processing, that is, the processing of stimuli that change very quickly
over time.

While the available literature contains a great deal of data about language
production, there is much less data pertaining to the pragmatic skills of children
with SLI.

We know that apart from the language code, there are two more codes which
play a significant part in the process of communication: the paralinguistic and
nonlinguistic code, often described together as nonverbal communication. Owing
to the components of the paralinguistic code such as prosody, it is possible to
convey a lot of information modifying the content of the utterance only by means
of tone, intonation and accent. The nonlinguistic code comprises a few independ-
ent sub-codes e.g., facial expression, sensory information (smell, touch, sight),
appearance or the behavioral matching of the interlocutors.

And of course the emotional dimension of the message is extremely important
in the process of communication because it often determines the interpretation
of the real intention of the sender towards the receiver (Frank and Ekman, 2004).
Adequate reading emotions is essential for proper social behavior (Marcin-
kowska, J., Lipowska, M., Szczuka, Z., 2013).

On the basis of our previous research (Czaplewska, 2009, Czaplewska &
Lipowska, 2008) it turns out that in the case of ambiguity in communication,
younger, as opposed to older children, attach more significance to voice intona-
tion, whereas older children prefer the content of the message as the main indi-
cator of information.

In the present research we checked if children with Specific Language Im-
pairment (SLI) behave in the same way as children with typical development of
speech (TDS)

MATERIAL AND METHOD

The basic goal of our research was to find answers to the following questions:

1. Does the ability to recognize the facial expression of emotion follow the same
course in children with SLI in the age bracket 4.0 to 6.11 as in their contem-
poraries with typical speech development (TDS)?

2. Do participants with SLI recognize vocal signs of emotion better, worse or in
the same way as children with TDS?

3. What is the most important aspect of the message in the case of so-called
contradictory messages for children with SLI compared with TDS: linguistic
content or emotional voice signals?
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To find answers to these questions we used an experimental method called
Emotional Recognition (Czaplewska, 2012), which allows for the estimation of
the interpretation of emotions presented both facially and vocally. The method
consists of three tasks.

The first task was based on some very well known methods, for instance Paul
Eckman’s and Wallace Friesen (Eckman at al., 1997) research on the recognition
of emotion.

Consequently we used photo material containing the faces of men and wo-
men. Children were shown pairs of pictures presenting the following emotions
expressed facially: sadness, joy, fear, anger and repulsion. The pictures were
accompanied by questions such as: Who is in this picture? What do you think
about these people? What do they feel? How do you feel when you make such
faces?

In the second task sound and picture material was used. A CD recording of
random words such as (in their English translation): butterfly, dog, doll, was used,
spoken by a man or a woman in such a way so that the tone of their voice ex-
pressed one of the five emotions: sadness, anger, fear, repulsion and joy. (now
| think that it would have been better if | had used nonsense words, (for instance:
non-words, like: abr, abr, abr or adra, adra, adra, because normal words like dog
or doll have connotations). The child’s task was to listen to the recording and
point to a facial picture of one of the five emotions which were presented on the
faces of the people in the photos.

The third task, Recognizing a discrepancy between the content of a message
and intonation, involved a child listening to a sequence of five recorded sen-
tences. Each sentence had a clear content and carried a clear emotional mes-
sage conveyed by the speaker’s intonation, however, this was contradictory to
the content of the message. In other words, we had a recording of some people
saying different words in different tones of voice. For instance: a very sad women
said: Today is my happiest day. The child’s task was to listen to the recording
and, from a selection of 8 photos (4 women and 4 men), point to the one which
showed an adult expressing an emotion which in the child’s opinion was identical
to the one expressed in the recording. The person conducting the study addi-
tionally made sure that the emotion indicated by the child was in fact the emotion
which they really had in mind, for instance by asking: Did you mean (did you
have in mind etc.) sadness?

Participants
The study was conducted on 131 children with typical development of speech
(TDS) and 76 children with SLI aged 4.0 to 6.11 years.
The clinical group, consisted of:
» 33 children in the age bracket 4.0 to 4.11;
* 24 children in the age bracket 5.0 to 5.11;
* 19 children in the age bracket 6.0 to 6.11.
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All children from the clinical group had below-average scores on the Polish
Logopedic Screening Test (Tarkowski, 2002), while 66 children were of average
intelligence and 10 of above average intelligence, as measured by the Polish
version (Jaworska & Szustrowa, 2003) of Raven’s Colored Matrices.

The control group consisted of 136 children with typical speech development
(TSD), including:

* 31 children in the age bracket 4.0 to 4.11;
* 61 children in the age bracket 5.0 to 5.11;
* 44 children in the age bracket 6.0 to 6.11
All of the participants were native Polish speakers

RESULTS AND DISCUSSION

The results achieved by both study groups in recognizing facial expression
are shown in Figure 1. Answers which defined the emotion precisely were ac-
cepted, whereas such answers as: he’s almost crying, there is something wrong
with him, were not accepted. If there was a really difficult problem with speaking,
the child could simply point to the pictogram of the emotion. This procedure was
verified earlier. In fact the majority of even 4-year-olds could say for instance
“smile” or “she’s angry”.

An analysis of variance indicates that the differences between the mean
scores of the two groups are not statistically significant at any age.

This competence increased with age, independent of language development
with F(2, 206)=7.444 and p=0.001.

As we can see, the differences between the scores of the four- and five-year
olds and between the scores of the four- and six-year-olds are significant.
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Fig. 1. The percentage of children with SLI and TDS who correctly recognized the facial expression
of emotions
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Age Age Mean difference Relevance
4 5 -.141: .002
6 -.168 .001
5 4 141 .002
6 -.027 .599
6 4 168 .001
5 .027 .599

"The average difference is significant at the particular level

Fig.2 The significance of differences between the results of age groups regardless of the level of
language development

GROUP Age Average

4 39%

5 43%

oS 6 44%
Mean 42%

4 53%

5 51%

st 6 66%
Mean 55%

Fig.3 The percentage of children who correctly recognized emotions through intonation

So we can say that children with TDS and children with SLI improve their com-
petence of recognizing facial expression of emotion according to age and there
is no difference between the two groups.

Recognizing emotion through intonation

As has been stressed above, differentiating between emotions on the basis
of the intonation of one’s voice is a phenomenon which developmentally pre-
cedes the differentiation on the basis of facial signs. In the light of this, it is inte-
resting to observe the distribution of results concerning the decoding of emotions
on the basis of the intonation of voice by the children taking part in the study.

In the next figure we have the percentage of children who correctly recognized
emotions through intonation.

An analysis of variance indicates that the competence of recognizing emo-
tions through intonation is rather constant at each age level and the differences
between the age levels are not statistically significant, but as we can see in Figure
4 that the differences between the average results of children from the two groups
(SLI and TDS) are statistically significant with F (1.06)=10.911 and p= 0.001.

So we can say that participants with SLI recognized the vocal signs of emotion
better than children with TDS.

Recognizing a discrepancy between the content of a message
and intonation
Considering the fact that, as has been already observed in the introduction,
numerous authors stress the superiority of the non-verbal message in adults, it
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Fig.4 Average levels of correct responses in recognizing emotional expression from intonation in
both groups regardless of age
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Fig.5 Children’s preferred channel of information in situations of contradictory communication

seems interesting to consider how children interpret sentences whose content
expresses one emotion and yet whose intonation expresses another contradic-
tory emotion.

As we can see in Figure 5, in situations of contradictory communication, chil-
dren with typical speech development are guided mainly by the content of the
communication (F 1.201)=6.596; p=0.011). In the case of children with SLI the
difference in the number of children who preferred content to intonation is not
statistically significant, despite the fact that there was a tendency to choose in-
tonation as the main channel of information.

Additionally, if we make a comparison between the two groups (children with
TDS and with SLI), we can see that the difference between the groups who
chose intonation as the main channel of communication is statistically significant
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with F(1.206)=11.639; p=0.001; as is the difference between those who chose
content as the main channel of communication with F(1.201)=5.043; p=0.026.

As we can see, five-year-olds in the TDS group of children have a tendency
to understand the expression of the sender in accordance with the spoken con-
tent (a trend that continues even in the six-year-olds). The opposite is true for
children with specific language impairment because the number of children who
see intonation as the primary factor in interpreting the message increases. The
fifth year of life seems to be the moment at which many children with typical
speech development start to pay more attention to the verbal content of an am-
biguous message.

It may be that children with SLI, having experience of the everyday difficulties
of interpreting spoken messages, generally try to understand the meaning of the
utterance by paying attention to the tone of voice.

Already by their sixth year children with SLI, despite their language deficits,
pay more attention to the content of speech, like their peers with TDS. This happens
at least in terms of relatively simple syntactic structures.

The results indicate that in a situation of ambiguity, children with normal speech
development give priority to aspects of the content of speech, and children with
a specific language disorder give priority to intonation. Our results confirm that,
for children with TDS, language and their linguistic picture of the world are the
primary source for interpreting utterances.

Probably, while a linguistic picture of the world is taking on increasing impor-
tance in the formation of mental representations for their peers with TDS, children
with SLI continue to rely mainly on perceptual indicators.

In contrast, for children with SLI, non-linguistic clues are more important. It
can be said that the children with specific language disorder who we studied
have problems at the level of the reorganization of experience (Karmiloff-Smith,
1992; Awdiejew & Habrajska, 2010), when language starts to become increas-
ingly important and allows one to go beyond the current perception data.

Because of the difficulty in verbalising their experiences, children with SLI
probably have a problem in the process of creating an adequate cognitive re-
presentation. Children with SLI cope worse with the processes of reorganizing
existing knowledge and creating new, more adequate scripts than children with
TDS. Hence, the occurrence of behavior in children with SLI which is rather one-
dimensional, and associated with a given, current situation.

Typical characteristics of the reception of utterances by children with SLI in-
clude the proper recognition of non-verbal signs of emotions and gestures
(stronger than in their peers who speak well), paying attention to physical context
stimuli (Czaplewska, 2012), as well as adequate, somewhat intuitive recognition
of simple communication intentions (Czaplewska and Sterczynski, 2012).

The results of these and other (Czaplewska, 2012) studies cast doubt on the
suggestions of some authors (e.g., Rice, 2007), who believe that the source of
problems for children with impaired language development is not only the sym-
bol-meaning relation, but also the social dimensions of the context of speaking.



Czaplewska et al. Non-verbal messages expressing emotion

It appears rather that problems of language acquisition contribute to difficulties
in social learning. If the sender bases his speech mainly, or only, on non-verbal
behavior, preschool children with SLI can probably understand the meaning of
the speech as well as their TDS peers. In contrast, if the statement is grammati-
cally complex, children with specific language impairment have difficulty in ade-
quately understanding the sense of the speech.

Undoubtedly, the development of children with SLI and unfavorable biological
and environmental factors are intertwined with each other. According to Pachal-
ska, Jastrzebowska Lipowska, Pufal (2010), specific language impairment (SLI)
consists in a complete or partial lack of the normal organization of language
processes (phonological, semantic and/or syntactic) caused by the instability of
the brain systems responsible for language, resulting from hereditary and envi-
ronmental factors. According to Pgchalska et al. ,system” means a set of com-
ponents that all interact under the influence of existing forces. The system is
stable if the forces are in sufficient balance whereby the arrangement of the ele-
ments relative to each other stays the same, or changes at a predictable tempo.

The immaturity of certain regions of the brain in a child, or even bad linguistic
upbringing can lead to instability within the language system. According to the
authors, if such factors occur before the emergence of hemispheric specializa-
tion, before the formation of ,speech centers”, you cannot talk about the forma-
tion of correct language. When, as a result of SLI, the system is unstable, the
other systems (cognitive, emotional, family, social) are often destabilized. That
is why it is so important to begin the therapy of children with SLI as soon as pos-
sible.

CONCLUSIONS

Our conclusions are as follows:

1. The ability to recognize facially expressed emotions increases with age. This
process shows the same development in children with SLI and children with
typical language development.

2. Children with SLI are better able to recognize emotion expressed through in-
tonation than children with typical language development.

3. In the case of contradictory communications, children with typical language
development choose the content of the communication concerning emotion
as the main indicator of information, more often than children with SLI.

4. The practical application of this is that therapists besides improving language
skills in children with SLI, should also concentrate on developing their ability
to recognize non-verbal signals. We should play to their strengths as well.

REFERENCES

Awdiejew A., Habrajska, G. (2010). Komponowanie sensu w procesie odbioru komunikatow. £.6dz:
Wydawnictwo PRIMUM VERBUM.

Bishop D.V.M. (1999). Uncommon Understanding. Developmental and Disorders of Language
Comprehension in Children. East Sussex, UK: Psychology Press Ltd.



Czaplewska et al. Non-verbal messages expressing emotion

Bishop, D. V. M., Price, T., Dale, P., Plomin, R. (2003). Outcomes of early language delay: Il. Etio-
logy of transient and persistent language difficulties. Journal of Speech, Language, and Hearing
Research, 46 (3): 561-575.

Czaplewska E. (2009). Rozpoznawanie niewerbalnych komunikatéw wyrazajgcych emocje przez
dzieci od 4 do 7 lat. Psychologia Rozwojowa, 14, (2): 73-82.

Czaplewska, E. (2012). Rozumienie pragmatycznych aspektéw wypowiedzi przez dzieci ze spe-
cyficznym zaburzeniem rozwoju jezykowego (SLI). Gdansk: Harmonia-Universalis.

Czaplewska, E., Lipowska, M. (2008). Perception of facially and vocally expressed emotions in
children with ADHD. Acta Neuropsychologica, 6(4): 331-340.

Czaplewska, E. Sterczynski, R. (2012). The comprehension of indirect directives by children with
SLI, Acta Neuropsychologica, 10 (2): 231-244.

Ekman P., Frisen W.V., LeCompete, W. L., Ricci-Bitti, P.E., Tomita, M., Tzavaras, A., O’Sullivan, M.,
Diacoyanni-Tarlatzis, |., Krauze R., Pitcairn, T., Scherer, K., Chan, A., Heider, K., (1987). Univer-
sals and cultural differences in the judgements of facial expressions of emotions. Journal of Per-
sonality and Social Psychology, 53 (4): 712-717.

Frank, M. G., Ekman, P. (2004). Appearing truthful generalizes across different deception situa-
tions. Journal of personality and Social Psychology, 86 (3): 486-495.

Jaworska A. Szustrowa T. (2003). Test Matryc Ravena w wersji Kolorowej TMK. Formy: Klasyczna
i Réwnolegta. Podrecznik. Warszawa: Pracownia Testow psychologicznych Polskiego Towa-
rzystwa psychologicznego.

Karmiloff-Smith, A. (1992). Beyond modularity. Cambridge, MA: MIT Press.

Kazmierczak, M., Pastwa-Wojciechowska, B., Blazek, M., (2013). Multidimensional model of em-
pathy, and the occurrence of personality disorders and stress in social settings. Acta Neuropsy-
chologica , 11(2):113-125

Leonard L. B. (2000). Specific language impairment across languages. W: Bishop D.V.M., Leonard
L. B. (Eds), Speech Language Impairments in Children: Causes, Characteristics, Intervention
and Outcome (pp. 115-130). East Sussex, UK: Psychology Press Ltd.

Marcinkowska, J., Lipowska, M., Szczuka, Z. (2013). Emotional tension in stressful situations as
a mediator of the comorbidity of conduct disorder in youth with ADHD Acta Neuropsychologica,
11(2):181-191

Oeting, J., Rice, M., Swank, L. (1995). Quick incidental learning (QUIL) of words by school-age
children with and without SLI. Journal of Speech and Hearing Research, 38, 434-445.

Pachalska, M., Jastrzebowska, G., Lipowska. M., Pufal, A. (2010). Specific language impairment:
neuropsychological and neurolinguistic aspects. Acta neuropsychologica, 5 (3): 131-154.

Reed, V., A. (2012). An Introduction to Children with Language Disorders (wyd.4). New Jersey:
Pearson Education Inc.

Rutter, M. (2008). Diagnostic concepts and risk processes. W: C.F. Norbury, J.B. Tomblin., D.V.M.
Bishop (red.), Understanding Developmental Language Disorder (s. 205-216). Hove, New York:
Psychology Press.

Tallal, P. (2000). Experimental studies of language learning impairments: From research to reme-
diation. W: Bishop D.V.M., Leonard L. B. (Eds), Speech Language Impairments in Children:
Causes, Characteristics, Intervention and Outcome (s. 131-156). East Sussex, UK: Psychology
Press Ltd.

Tarkowski, Z. (2002). Przesiewowy test logopedyczny. Lublin: Wydawnictwo Fundacji ,Orator”.

Address for correspondence:
Ewa Czaplewska

University of Gdansk,
Department of Speech Therapy
Wita Stwosza 58

80-952 Gdansk, Poland
logec@ug.edu.pl

10




<<
  /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


