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1. Introduction

This study investigates early intonational development in one Spanish child from Gijón, Spain, 

between the ages of 11 and 28 months, focusing on the capacity to use appropriate intonation for 

specific pragmatic meanings. The aim of the study is twofold. First, the article aims to describe the 

development of different intonation patterns and pragmatic meanings at different stages and to assess 

whether the first intonation contours produced by the child reflect the language-specific prosodic 

properties of the input language. The second goal of our longitudinal study is to assess whether the 

mastery of certain intonation patterns correlate with grammatical and lexical development. This study 

is part of a larger project that investigates the intonational patterns produced by 2 Spanish-speaking 

children and 4 Catalan-speaking children (Prieto, Estrella, Thorson & Vanrell in press).  

Recent studies on prosodic development have claimed that substantial advances in the acquisition 

of intonation co-occur with more general changes in grammatical development (Snow 2000, Snow 

2006, Snow & Balog 2002). As Snow (2006: 294) points out, “the milestone event in children’s 
acquisition of expressive syntax is the appearance of two-word combinations at about 18 months old, 

which coincides exactly with the dramatic growth in intonation that was observed in this and other 

studies.” Yet some recent findings seem to contradict this hypothesis. For example, Prieto and Vanrell 

(2007) reported that Catalan children’s emerging intonation is not synchronous with grammatical 

development and the start of two-word combinations. The four children analyzed in that study 

mastered the production of a wide variety of language-specific pitch accents and boundary tone 

combinations well before they produced two-word utterances, regardless of the fact that the age of the 

start of two-word production was 1;6 for two of the children and 2;0 for the other two. The fact that 

these children had an important knowledge of intonational grammar well before their first two-word 

utterances casts doubt on the hypothesis that children’s development of grammar coincides in time 
with the development of intonation and suggests that the development of intonational grammar occurs 

before grammatical development. Similarly, Frota and Vigário (2008) found that a European 

Portuguese child acquired the inventory of pitch accents and boundary tones in an adult-like way at 

1;9, with the emergence of such contours as early as 1;5. For this European Portuguese child, 
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intonational development occurred five months before the onset of the two-word stage, which for this 

child was 2;2.

On the other hand, recent studies on the acquisition of Dutch and European Portuguese 

intonational patterns have found that its development is correlated with an increase in vocabulary size 

(Chen & Fikkert 2007, Frota & Vigário 2008). In Chen and Fikkert's (2007: 315) study, this 

correlation was found in 3 children aged between 1;4 and 2;1. They showed that the three children 

mastered the basic inventory of the boundary tones and nuclear pitch accent types at the 160-word 

level, and the set of non-downstepped prenuclear pitch accents at the 230-word level. In Frota and 

Vigário’s study the data come from the analysis of 443 utterances from one monolingual toddler that 
was recorded regularly from 1;0 to 2;2. This child acquired the adult-like inventory of pitch accents 

and boundary tones at 1;9, which coincided in time with a vocabulary size of more than 20 words 

(Frota & Vigário 2008). Similarly, Vihman and DePaolis (1998) and Vihman, DePaolis, and Davis 

(1998) found that English and French infants began to use fundamental frequency (or F0) patterns 

consistent with the adult language at the 25-word point. This large discrepancy in lexicon size between 

the Dutch, Portuguese, and French and English children at the time of the intonational boost calls for a 

deeper understanding and investigation of the relationship between intonational and lexical 

development. 

Our main goal in this article will be to assess the following two research questions through a 

qualitative and quantitative analysis of the data: (a) whether the intonation patterns in the early speech 

of this Spanish-speaking child reflects the language-specific prosodic properties of the input language 

and whether the use of intonation patterns is pragmatically adequate in the specific context; and (b) 

whether the mastery of a number of intonation patterns by this child is correlated with grammatical and 

lexical development. Following recent works on prosodic development, our hypothesis is that 

precocious expression of intonation patterns will not necessarily be correlated in time but might be an 

early indicator of syntactic and lexical development.  In other words, prosody might drive lexical and 

grammatical development also in production.  

The article is organized as follows. First, we describe the corpus materials and the methodology 

used for the intonational analysis of the data. Second, we present the results of the study, analyzing the 

development of early intonation by this child with a qualitative and quantitative analysis at both the 

one-word and two-word stages. Finally, we conclude with a discussion on the connection between 

prosodic, grammatical, and lexical development.  

2. Method 
2.1. Participants 

The primary empirical basis for this study is an extensive longitudinal corpus consisting of the 

transcribed speech of one Spanish child, Irene. The data comes from the Ojea corpus on the CHILDES 

website (MacWhinney & Snow 1985). Irene and both her parents use the Northern Peninsular Spanish 

variety (specifically from Gijón, Spain) exclusively in their home. 

  

2.2. Materials 

Irene was video-taped by the Ojea team on a monthly basis well before the start of the use of 25 

words (at 0;11) up until four years of age. Data was collected following a naturalistic design, that is, 

spontaneous situations were recorded at home with the mother-researcher. The orthographically 

transcribed data is from the Llinàs-Ojea corpus in CHILDES. Our data analysis spanned from the

beginning of the recording sessions at 0;11 through the onset of the two word period and up until 2;4. 

Eighteen sessions with a total of 1361 utterances were analyzed. 

2.3. Phonetic and prosodic transcription

After digitizing the original videotapes for compatibility with PHON (Rose et al. 2006), we 

segmented and phonetically transcribed the recorded data for Irene using this software. In this first 

stage, all utterances were transcribed, including speech-like utterances such as vocalizations, cries, or 

whisperings. The acoustic part of each utterance was exported for acoustic and prosodic analysis.  
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2.4. Perceptual and prosodic analysis 

After exporting the sound files, we judged each utterance to be meaningful or non-meaningful. 

Following Snow (2006), meaningful utterances were identified on the basis of four criteria: (1) some 

phonetic relation to an adult-based word, (2) appropriate use in context, (3) consistency, and (4) the 

parent’s confirmation that the child’s utterance was meaningful. As is well known, intentionality is 

very relevant for intonation because tone contours phonetically encode the pragmatic intentions of the 

speaker. Imitated utterances were also transcribed, but are not reported in this paper.  

After that, each meaningful utterance was annotated for the following fields: (1) orthographic 

transcription and (2) prosodic transcription in the Spanish version of ToBI, Sp_ToBI (Beckman et al. 

2002, Estebas-Vilaplana & Prieto 2010, Prieto in press). The pitch contours of the meaningful 

utterances produced by each child were acoustically analyzed using Praat (Boersma & Weenink 2009). 

Figure 1 shows the orthographic and prosodic transcription of the utterance [to'tono] Caracono “cone-

face” produced by Irene at 1;4.16. Pitch accents and boundary tones are transcribed in one tier and 

phrase breaks in another.  

Figure 1: Waveform display, spectrogram, F0 contour, and prosodic labeling of the sequence [to'tono] 

Caracono “cone-face” produced by Irene at 1; 4.16.  

3. Results  
3.1. Grammatical Development: Mean Length of Utterance    
    

One of the most widely used indices of language development and grammatical complexity, at 

least in the first stages, is the Mean Length of Utterance in morphemes (MLUm) or words (MLUw). In 

this study, we calculated both using the “mlu” and “wlen” commands in CLAN, and the two measures 
were highly correlated. Figure 2 shows the MLUw for each of the sessions for Irene. Interestingly, the 

graph in Figure 2 shows that Irene reaches an MLUw level of 1.5 at 1;5.  
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Figure 2: Measures of Mean Length of Utterance in words (MLUw) for each of the sessions for Irene.  

3.2. Lexical development
   

As has been mentioned before, in the last few years several researchers have reported a correlation 

between intonational development and an increase in vocabulary size (Vihman & DePaolis 1998, 

Vihman et al. 1998, Chen & Fikkert 2007, Frota & Vigário 2008). In our data, vocabulary size was 

computed with the “freq” command, that is, by listing the number of unique recorded words per 
session. Figure 3 shows the number of distinctive word types found for each of the sessions (shown on 

the x-axis) for Irene. The data show that at 1;1 she already has a vocabulary size of 37 words, meaning 

that she has already reached the 25-word stage.  

0

50

100

150

200

250

300

350

0;11 1;1 1;2 1;4 1;5 1;6 1;7 1;8 1;9 1;10 1;11 2;0 2;1 2;2 2;3 2;4

Age

N
o

. 
D

is
ti

n
ct

iv
e 

W
o

rd
 T

yp
es

Figure 3: Number of distinctive word types for each of the sessions, for Irene.   

    

3.3. Development of intonation   
3.3.1. One-word period    
          

This section examines the intonational development of Irene before the two-word period begins at 

1;5. Her first reported intonational contours are found at 1;1 months where she has already reached the 

25-word stage. The most widely used pitch pattern is the “statement contour”, used as a way to 
designate an object or as a response to a question. For example, Figure 4 shows the waveform, the 

spectrogram, and the F0 contour of the utterance ['toto] tonto “silly person” produced by Irene at 

1;2.05. This was Irene’s answer to the question by her mother ¿Qué es esto? “What is this?” while 
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pointing to figures in a magazine. The intonation contour of this utterance is characterized by a high 

tone (H*) associated with the stressed syllable and a low boundary tone (L%) associated with the end 

of the prosodic phrase. The F0 falls in the post tonic syllable to the final low boundary tone. More 

importantly, the alignment properties of the H* pitch accent and L% boundary tones are largely 

mastered already at this age.  

Figure 4: Waveform display, spectrogram, F0 contour, and prosodic labeling of the utterance ['toto] 

tonto “silly person” produced by Irene at 1;2.05. 

Another nuclear intonational configuration contour that is also mastered at an early age is the 

vocative, or "calling contour". This contour is charaterized by a high tone associated with the stressed 

syllable, followed by a sustained mid boundary tone. In Sp_ToBI, it is transcribed as L+H* M%. Irene 

produces several examples of a vocative with its corresponding nuclear configuration of L+H* M% 

during the one-word period. Figure 5 shows an example of a vocative-like calling contour ['ia] Diga! 
“Speak (Phone greeting)” at age 0;11:1, the earliest date at which she was recorded, illustrating the 
production of the L+H* rise on the accented syllable followed by a final mid-sustained boundary tone, 

M%.

Figure 5: Waveform display, spectrogram, F0 contour, and prosodic labeling of the utterance ['ia] 

Diga! “Speak (Phone greeting)” produced by Irene at at 0;11:1. 

Further evidence of Irene’s use of adult-like nuclear contours continues as her intonational contour 

inventory increases. Her production of the (H+)L* L% falling nuclear contour found in her early two-

word utterances at 1;2, even before she reaches an MLUw of 1.5, has accurate tonal alignment and 
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scaling as a high pitch falls to a low on the accented syllable, ending with a low boundary tone. Figure 

6 shows this intonation pattern in the sequence ['oto 'toto] Otro tonto “Another silly person” uttered by 
Irene at 1;2.05 while identifying objects in a magazine to her mother.  

Figure 6: Waveform display, spectrogram, F0 contour, and prosodic labeling of the utterance ['oto 

'toto] Otro tonto “Another silly person” uttered by Irene at 1;2.05. 

In sum, the three nuclear accent configurations, L+H* L%, L+H* M%, and H+L* L% are present 

at the onset of the 25-word period for Irene and are the foundation for her nuclear pitch accent 

development. These three configurations are also associated with the two most common types of 

utterances during this age period, the statement and the vocative. At age 1;5, Irene reaches the two-

word period as well as shows a boost in her intonational development. Even though this boost does not 

necessarily have to occur at the same time as the start of the two-word period, as the analyses of other 

children by Prieto et al. (in press) has shown, in the case of Irene the onset of the two-word period (or 

MLUw of 1.5) does coincide with a boost in the number of her nuclear intonational contours at 1;5. 

Her nuclear accent configurations found after this boost and during her two-word period are presented 

in the following section.    

       

3.3.2. Two-word period  

One of the first facts to notice in Irene’s speech from 1;5 on is that an adult-like use of accent 

range is developing very fast. For example, Irene uses a wider pitch accent range to express emphasis 

or focus, as is the case of the narrow focus contour ['no | bjeme'niðo 'ze] No, bienvenido de JOSÉ “No, 
the welcome of JOSÉ (a song)” produced by Irene at 1:8.09. Figure 7 shows this contour where Irene 
produces an L+H* L% contour, but with an expanded pitch range on the word in focus, “Jose,” which 
is also the nuclear word in this utterance. In particular, the pitch excursion occurs on the accented 

syllable, evident in Figure 7.  
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Figure 7: Waveform display, spectrogram, F0 contour, and prosodic labeling of the sequence ['no | 

bjeme'niðo 'ze] No, bienvenido de José “No, the welcome of JOSE” uttered by Irene at 1;8.09.

In this period, Irene also starts producing a variety of tunes to express requests, discontent or 

insistence. Figure 8 below gives an example of an imperative nuclear configuration of Irene saying 

[ma'ma 'ven] Mamá ven! “Mom, come” at age 1;5.15 with an emphatic L+H* L% intonational 
contour. The alignment is still that of the rise and then fall, but the pitch range is expanded and the low 

is sustained for a longer period of time. 

Figure 8: Waveform display, spectrogram, F0 contour, and prosodic labeling of the sequence [ma'ma 

'ven] Mamá ven “Mom, come here”, uttered by Irene at 1;5.15. 

Additionally, one of the insistent contours in adult Spanish is produced with a nuclear accent 

L+H* followed by a complex LH% boundary tone. Figure 9 shows a production of this contour by 

Irene at age 1;8.09 insisting that it is a different object that she is referring to: ['no a'ji] No, allí “No, 
there”. 
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Figure 9: Waveform display, spectrogram, F0 contour, and prosodic labeling of the sequence ['no a'ji] 

No, allí “No, there” uttered by Irene at 1;8.09. 

The next three nuclear configurations are examples of the question intonation, or the 

interrogatives. Figure 10 shows a yes-no question, which typically has the contour L* HH%, produced 

by Irene at age 1;6.16 when she says ['ova 've] Otra vez? “Again?” in order to ask her mother to do 

something again. This contour has a low tone associated with the last stressed syllable (L*) and then 

rises to end with a high final boundary (HH%). 

Figure 10: Waveform display, spectrogram, F0 contour, and prosodic labeling of the sequence ['ova 

've] Otra vez? “Again?” uttered by Irene at 1;6.16. 

The second example of an interrogative is a wh-question, which typically has a low tone on the 

final stressed syllable (L* or H+L*) followed by a low boundary tone (L%). Figure 11 is an example 

of a falling contour common in wh-questions produced by Irene at age 2;3.13. She is saying ['donde se 

'pone] Dónde se pone? “Where does it go?” with an H+L* L% nuclear contour configuration. 
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Figure 11: Waveform display, spectrogram, F0 contour, and prosodic labeling of the sequence ['donde 

se 'pone] Dónde se pone? “Where does it go?” uttered by Irene at 2;3.13. 

The third type of wh-question is the one produced with a falling-rising intonation contour H+L* 

HH%. In this intonation pattern, the low tone is associated with the last stressed syllable and it is 

followed by a sharp rise that ends on a high boundary tone. Figure 12 ilustrates an example of the 

H+L* HH% contour produced by Irene at age 2;3.13 saying ['donde lo 'poŋgo 'mami] Dónde lo pongo, 
mami? “Where do I put it, mom?” to her mother. According to Sosa (2003) the two distinct tonal 
patterns found for wh-questions in Spanish (i.e., the falling and the rising patterns) could be expressing 

different pragmatic and interactional meanings. Thus, while the unmarked falling intonation (Figure 

11) triggers a declarative answer that is not known by the speaker, the falling-rising intonation (Figure 

12) would ask also for new information for the speaker but expressing less commitment or urgency in 

knowing it (Sosa 2003).  

Figure 12: Waveform display, spectrogram, F0 contour, and prosodic labeling of the sequence ['donde 

lo 'poŋgo 'mami] Dónde lo pongo, mami? “Where do I put it, mom?” uttered by Irene at 2;3.13. 
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By the end of the time analyzed at age 2;6, Irene produces statements, vocatives and a variety of 

exclamative, imperative and interrogative intonation contours correctly. Additionally, she also uses a 

variety of tunes to express requests, discontent or insistence. Importantly, Irene masters the tune-text 

alignment patterns in these contours and shows very good command of the pragmatic adequacy of the 

intonation contours with their associated adult-like meanings.  



3.3.3. Summary of Irene’s intonational development  

In this final section we present a quantitative analysis of the total number of unique nuclear pitch 

accent configurations produced by Irene in each session. This index will be very useful because it will 

allow for detailed and reliable comparisons between intonational development and lexical and 

grammatical development. As is well known, the nuclear pitch accent configuration is the most 

important part of an intonation contour, it is generally located at the end of the utterance and it is 

perceived as the most prominent. If an utterance has only one pitch accent, it will automatically get the 

nuclear pitch accent configuration.  

The stacked bar graph in Figure 13 represents the number of different nuclear configuration types 

produced by Irene in each session. Each session analyzed is represented along the x-axis; the y-axis is 

the number of different nuclear pitch accent configurations. The graph clearly shows that Irene 

produces two distinct nuclear pitch configurations since the beginning of the recordings. Similarly, 

Irene experiences a “jump”, or increase in different nuclear configuration types, that is located at 1;5. 
She has an intonation jump of two nuclear configuration types at 1;5 and of three types more at 1;6, 

showing that she spans this intonational increase over two sessions.  

Figure 13: Stacked bar graph representing number of distinct nuclear contour types for Irene. Each 

session analyzed is represented along the x-axis; the y-axis represents the number of different nuclear 

pitch accent configurations.  

4. Conclusions 

In this article, we have examined developmental data from one Spanish-speaking child (Irene) and 

analyzed the patterns of intonational development over time. Our study reveals that this Spanish child 

has an important knowledge of intonational grammar before she produces two-word combinations. 

Specifically, she controls the phonetic production and intonational meaning of a variety of three 

phonologically distinct nuclear configurations by about 1;5. Moreover, we showed that Irene has a 

very early mastery of tune-text alignment of pitch accents and boundary tones, revealing that an 

important part of the phonetic substance of word stress and intonation is produced appropriately and 

early in development. On the other hand, the pitch scaling properties, contrary to the alignment 

properties, do not seem to be mastered from the beginning and is developed over time.  

Finally, our results demonstrate that, contrary to what has been claimed in the literature, children's 

emerging intonation is not correlated in time with grammatical development. Even though Irene 

reached the grammatical and intonational milestones at the same time, the analysis of other children 

(Prieto et al. in press) revealed that such intonational burst can appear several months after the two-

word period begins (Pep), or months before the production of two-word combinations (Gisel·la and 

Laura).  

212



References

Beckman, Mary E., Manuel Díaz-Campos, Julia T. McGory & Terrell A. Morgan. 2002. Intonation across 

Spanish, in the Tones and Break Indices framework. Probus 14, 9-36.  

Boersma, Paul & David Weenink. 2009. Praat: doing phonetics by computer (Version 5.1.12) [Computer 

program]. Retrieved August 4, 2009, from http://www.praat.org/  

Chen, Aoju & Paula Fikkert. 2007. Intonation of early two-word utterances in Dutch. In J. Trouvain and W. J. 

Barry (eds.), Proceedings of the XVIth International Congress of Phonetic Sciences. Pirrot GmbH: 

Dudweiler. 

Estebas-Vilaplana, Eva & Pilar Prieto. 2010. Castilian Spanish intonation. In Prieto, P. & Roseano, P. (eds.).

Transcription of Intonation of the Spanish Language. Lincom Europa: München. 17-48.

Frota, Sónia & Marina Vigário. 2008. The intonation of one-word and first two-word utterances in European 

Portuguese. Paper presented at the XI International Conference for the Study of Child Language Conference 
(IASCL).  

MacWhinney, Brian & Catherine Snow. 1985. The Child Language Data Exchange System. Journal of Child 
Language 12, 271-296.  

Prieto, Pilar. In press. The Intonational Phonology of Catalan. Prosodic Typology 2. The Phonology of Intonation 
and Phrasing, ed. by Sun-Ah Jun. Oxford University Press: Oxford.

Prieto, Pilar & Maria del Mar Vanrell. 2007. Early intonational development in Catalan. In J. Trouvain and W. J. 

Barry (eds.), Proceedings of the XVIth International Congress of Phonetic Sciences. Pirrot GmbH: 

Dudweiler. 

Prieto, Pilar, Ana Estrella, Jill Thorson & Maria del Mar Vanrell. In press. Is prosodic development correlated 

with grammatical development? Evidence from emerging intonation in Catalan and Spanish. Journal of 
Child Language.

Rose, Yvan, Brian MacWhinney, Rodrigue Byrne, Gregory Hedlund, Keith Maddocks, Philip O'Brien, & Todd 

Wareham. 2006. Introducing Phon: A Software Solution for the Study of Phonological Acquisition. In: D. 

Bamman, T. Magnitskaia & C. Zaller (eds.), Proceedings of the 30th Annual Boston University Conference 
on Language Development. Somerville, MA: Cascadilla Press. 489-500.  

Snow, David. 2000. The emotional basis of linguistic and nonlinguistic intonation: Implications for hemispheric 

specialization. Developmental Neuropsychology 17, 1-28.  

Snow, David. 2006. Regression and reorganization of intonation between 6 and 23 months. Child Development
77, 281-296.  

Snow, David & Heather L. Balog. 2002. Do children produce the melody before the words? A review of 

developmental intonation research. Lingua 112, 1025-1058.  

Sosa, Juan M. 2003. Wh-questions in Spanish: Meanings and Configuration Variability. Catalan Journal of 
Linguistics 2: 229-247.  

Vihman, Marilyn M. & Rory A. DePaolis. 1998. Perception and production in early vocal development: Evidence 

from the acquisition of accent. In M. C. Gruber, D. Higgins, K. S. Olson, & T. Wysocki (eds.), Chicago 

Linguistic Society 34, Part 2: Papers from the panels. Chicago, IL: CLS.  

Vihman, Marilyn M., Rory A. DePaolis, & Barbara L. Davis. 1998. Is there a trochaic bias in early word learning? 

Evidence from infant production in English and French. Child Development, 69, 935-949. 

213



Selected Proceedings of the
13th Hispanic Linguistics Symposium

edited by Luis A. Ortiz-López
Cascadilla Proceedings Project     Somerville, MA     2011

Copyright information

Selected Proceedings of the 13th Hispanic Linguistics Symposium
© 2011 Cascadilla Proceedings Project, Somerville, MA. All rights reserved

ISBN 978-1-57473-442-3 library binding

A copyright notice for each paper is located at the bottom of the first page of the paper.
Reprints for course packs can be authorized by Cascadilla Proceedings Project.

Ordering information

Orders for the library binding edition are handled by Cascadilla Press.
To place an order, go to www.lingref.com or contact:

Cascadilla Press, P.O. Box 440355, Somerville, MA 02144, USA
phone: 1-617-776-2370, fax: 1-617-776-2271, sales@cascadilla.com

Web access and citation information

This entire proceedings can also be viewed on the web at www.lingref.com. Each paper has a unique document #
which can be added to citations to facilitate access. The document # should not replace the full citation.

This paper can be cited as:

Prieto, Pilar, Jill Thorson, Ana Estrella, and Maria del Mar Vanrell. 2011. Early Intonational Development in
Spanish: A Case Study. In Selected Proceedings of the 13th Hispanic Linguistics Symposium, ed. Luis A.
Ortiz-López, 203-213. Somerville, MA: Cascadilla Proceedings Project. www.lingref.com, document #2488.



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /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 (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /None
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /None
  /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 false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


