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Development of Phonological
Awareness
Jason L. Anthony1 and David J. Francis2

1Division of Developmental Pediatrics, University of Texas Health Science Center and
2Department of Psychology, University of Houston

ABSTRACT—Phonological awareness is critical for learning

to read in alphabetic languages like English. This report

summarizes normal development of phonological aware-

ness as it has been revealed through recentmultidisciplinary

and cross-cultural research. We argue that a consensus on

the definition of phonological awareness has emerged, that

research has identified a general sequence of phonological

awareness development that is universal across languages,

and that certain characteristics of spoken and written lan-

guages influence the rate of normal development and levels

of phonological awareness that are normally achieved.

KEYWORDS—literacy; phonological awareness

Dyslexia is a brain-based disorder that causes individuals to

struggle with learning to read, despite having normal intelli-

gence, adequate schooling, and intact sensory abilities. Preva-

lence rates for dyslexia range from 5% to 10%, depending on the

primary language spoken in a population and the criteria used to

identify the disorder. The underlying cause of dyslexia is diffi-

culty processing the sounds in one’s language, or phonological

processing.

Research has identified three phonological processing abili-

ties. Phonological memory refers to coding information in a

sound-based representation system for temporary storage. Pho-

nological access to lexical storage refers to the efficiency of retri-

eving phonological codes frommemory. Phonological awareness

refers to one’s degree of sensitivity to the sound structure of oral

language. These abilities are highly interrelated, are strongly

related to reading acquisition, and are highly stable individual

differences from late preschool on.

Phonological awareness is the phonological processing ability

most strongly related to literacy. It encompasses phoneme aware-

ness, the ability to manipulate individual sounds (phonemes) in

words, and rudimentary phonological skills, such as judging

whether two words rhyme. Basically, individuals who have dif-

ficulty detecting or manipulating sounds in words will struggle

with learning to read. Four decades of research have established

this relation, and it is evident in all alphabetic languages studied

to date. Moreover, randomized intervention studies demonstrate

that there is a causal relationship, as intensive instruction in

phonological awareness improves literacy. For example, the

National Reading Panel’s 2000 report to the U.S. Congress,

which described a meta-analysis of 52 controlled experimental

studies published in peer-reviewed journals, concluded that pho-

nological awareness instruction has moderate and statistically

significant effects on reading and spelling abilities and that ex-

plicit instruction is beneficial for typically developing children,

for young children at risk for reading difficulties, and for poor

readers.

DEFINITION OF PHONOLOGICAL AWARENESS

Numerous definitions of phonological awareness have been of-

fered, each with relatively well-developed theoretical under-

pinnings and some empirical support. Alternative definitions

vary in generality from highly exclusive to highly inclusive of

different phonological awareness skills. Phonological awareness

skills are distinguished by the task performed and size of the unit

of sound that is the focus of the task. Examples of different

phonological awareness skills that are distinguished by the type

of task performed include blending sounds together, separating

(segmenting) words into their constituent sounds, recombining

sounds of words, and judging whether two words have some

sounds in common. Distinctions among phonological awareness

skills based on unit of word structure include whether syllables

are the focus of the task or whether smaller intrasyllabic units,

like onsets, rimes, or phonemes, are the focus. The onset is the

initial consonant or consonant cluster present in many, but not

all, English syllables; the rime is the remaining vowel and

consonants. (For example, in the word spin, sp is the onset; in is
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the rime; and /s/, /p/, /I/, and /n/ are the phonemes.) Debate over

which phonological skills belong to the construct of interest has

directly influenced literacy curriculum and instruction, with

some curricula emphasizing phoneme awareness and reading by

sound–letter correspondences and other curricula emphasizing

onset–rime awareness and reading by rime analogies (e.g.,

reading a new word, like string, by analogizing from familiar

words that have the same rime unit, like sing and wing).

Methodologically sound studies using large samples, multiple

measures, and advanced statistics support a unified phonologi-

cal awareness construct—that is, phonological awareness as a

single cognitive ability that manifests behaviorally in a variety of

skills. Anthony et al. (2002) used confirmatory factor analysis

and a factorial design that crossed word structure and task to

demonstrate that a one-factor model best characterized the

phonological awareness skills of 258 2- to 5-year-old children.

Anthony and Lonigan (2004) reported four independent con-

firmatory factor-analytic studies that yielded similar findings

with over 1,200 2- to 8-year-old children. A unified phonological

awareness ability was also supported by two recent studies

employing item response theory. One studied 945 elementary

school children (Schatschneider et al., 1999), and another

studied over 1,100 preschool children (Anthony et al., 2003).

Moreover, latent-variable longitudinal research using structural

equation modeling consistently reports near-perfect stability of

individual differences in phonological awareness across time

and across different phonological awareness skills (e.g., Anth-

ony & Lonigan, 2004).

In summary, persuasive evidence now exists that phonological

awareness is heterotypically continuous. That is, phonological

awareness is a single, unified ability during the preschool and

early elementary school years that manifests itself in different

skills throughout a person’s development. Thus, there is con-

sensus that phonological awareness refers to one’s ability to

recognize, discriminate, and manipulate the sounds in one’s

language, regardless of the size of the word unit that is the focus.

GENERAL SEQUENCE OF PHONOLOGICAL

AWARENESS DEVELOPMENT

Research has uncovered the general sequence of phonological

awareness development. Many tests of phonological awareness

have been administered to people of different ages, reading

levels, and languages. Two overlapping patterns of development

are evident. First, children become increasingly sensitive to

smaller and smaller parts of words as they grow older. Children

can detect or manipulate syllables before they can detect or

manipulate onsets and rimes, and they can detect or manipulate

onsets and rimes before they can detect or manipulate individual

phonemes within intrasyllabic word units. Second, children can

detect similar- and dissimilar-sounding words before they can

manipulate sounds within words, and children can generally

blend phonological information before they can segment

phonological information of the same linguistic complexity

(Anthony et al., 2003). Finally, children refine phonological

awareness skills they have already acquired while they are

learning new phonological awareness skills (Anthony et al.,

2003), contrary to a strict stage theory of development.

ORAL-LANGUAGE EFFECTS ON PHONOLOGICAL

AWARENESS DEVELOPMENT

Although phonological awareness development from large units

of sound to small units of sound is universal across languages,

the rate that populations of speakers of different languages

progress through the sequence and the proficiency they achieve

at each level vary. Systematic language-related differences and

the fact that early forms of phonological awareness develop prior

to literacy instruction suggest that experiences with oral lan-

guage play an important role in developing phonological

awareness. A number of determinants of the linguistic complex-

ity of a spoken language—e.g., saliency and complexity of word

structures, phoneme position, and articulatory factors—appear

to influence phonological awareness development. Through

examining effects of these linguistic properties on the phono-

logical awareness proficiencies of people who speak different

languages, investigators have begun to uncover the character-

istics of oral language that foster development of particular

phonological awareness skills.

Children in linguistic environments where spoken syllables

are highly salient, as determined by a number of factors in-

cluding clarity of boundaries between syllables, develop sylla-

ble awareness sooner than children in linguistic environments

where syllables are less salient. For example, children who speak

Turkish, Greek, or Italian attain syllable awareness more quickly

than children who speak French or English (Cossu, Shankweiler,

Liberman, Katz, & Tola, 1988; Demont & Gombert, 1996; Dur-

gunoglu & Oney, 1999). A likely explanation is that Turkish,

Greek, and Italian have relatively simple syllable structures (few

consonant clusters), more limited vowel repertoires, and better-

marked syllable boundaries than French and English do.

Saliency and complexity of onsets in spoken language may

influence the development of onset awareness and phoneme

awareness. Caravolas and Bruck (1993) found preliterate Eng-

lish-speaking children were better than preliterate Czech-

speaking children at isolating singleton onsets (onsets with one

consonant), which is an onset–rime awareness skill. In contrast,

Czech-speaking children were better at isolating initial pho-

nemes from cluster onsets (onsets with more than one consonant),

which is a more advanced phoneme-awareness skill. These

findings are consistent with the phonological characteristics of

the two languages: Czech has 258 different cluster onsets that

occur more frequently than the 31 cluster onsets in English.

Thus, frequency of exposure to and/or variety and complexity of

cluster onsets in oral language may guide children to become
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relatively more or less sensitive to onsets than to phonemes

within onsets.

Vowel and consonant harmony likely influence the develop-

ment of phoneme awareness. Vowel and consonant harmony are

phonological rules present in some languages that require

vowels or consonants within a word to belong to a particular class

of vowels or consonants. Vowel and consonant harmony result in

mellifluous spoken languages in which there are multiple forms

of each prefix and suffix that must be selected based on phonetic

harmony with the root. For example, in Turkish, plurals are

formed by adding the suffix ler or lar, depending on whether the

vowel in the root is formed in the front or back of the mouth. The

constant monitoring andmanipulation of phonemes in roots, pre-

fixes, and suffixes that is required to achieve vowel and conso-

nant harmonymay force very young children to become sensitive

to phonemes. Indeed, kindergarten children who speak Turkish,

which requires vowel harmony and inwhichmultiple suffixes are

stringed together, are better at deleting the final phoneme from

words than are kindergarten children who speak English, which

does not require vowel harmony (Durgunoglu & Oney, 1999).

One way to index the saliency of a linguistic unit in a language

is by the number of phonological neighbors—words in the lan-

guage that share a same-sounding unit—relative to the number

of words in the same language that share other same-sounding

units. For example, the English words bright, kite, and height are

phonological rime neighbors because they share a same-sound-

ing rime. There are proportionately more rime neighbors in

English than bodyneighbors, i.e., words like cat, cab, and calf that

share a same-sounding onset and vowel combination called a

body. Children who speak languages with a greater proportion of

rime neighbors than body neighbors develop onset–rime aware-

ness prior to body–coda awareness (the coda usually being the

terminal consonant or consonant cluster). For example, English,

French, Dutch, and German children learn to segment a conso-

nant–vowel–consonant (CVC) syllable into onset and rime

(C–VC) before they learn to segment a CVC syllable into body

and coda (CV–C; Ziegler & Goswami, 2005). In contrast, young

Japanese children may develop body–coda awareness before

onset–rime awareness (Inagaki, Hatano, & Otake, 2000), con-

sistent with Japanese speakers’ preference for morae, which

roughly correspond to bodies, over rimes.

Determinants of linguistic complexity other than word struc-

ture also influence phonological awareness. Although often con-

founded with word structure, the position of a phoneme in a word

contributes to the difficulty of phoneme-awareness items. There

is evidence of an independent phoneme-position effect, in that

children learn to identify or manipulate the initial consonant in a

cluster onset (e.g., crest) or the final consonant in a cluster coda

(e.g., crest) before they can identify or manipulate the medial

consonants (e.g., crest).

The development of phoneme awareness is also affected by

articulatory factors that contribute to linguistic complexity of

words. Manner of articulation refers to the direction of air or

voice emission from the vocal tract or the degree of narrowing of

the vocal tract. The easiest consonants to attend to are liquids

(sounds like /r/ and /l/ that are made with the soft palate raised),

followed by nasals (sounds like /n/ and /m/, made by closing the

oral cavity and allowing air to pass through the nose) and glides

(sounds like /w/, made by movement of an articulator), and lastly

obstruents (sounds like /p/, /f/, and the ‘‘j’’ sound /dW /, formed by
obstructing the airway). Manner interacts with the location of

phonemes to determine the difficulty of separating cluster onsets

and cluster codas (Treiman, 1984). Children develop sensitivity

to differences in placement of articulation, the location along the

vocal tract where the tract is occluded or narrowed, before they

develop sensitivity to differences in phoneme voicing (Treiman,

Broderick, Tincoff, & Rodriguez, 1998). Phonemes are either

voiced or voiceless depending on whether or not they are produced

with vibration of the vocal folds (e.g., voicingdifferentiates /f/ from

/v/). Finally, it is easier to attend to voiceless consonants than to

voiced consonants, at least in spelling tasks that require phoneme

awareness and other competencies (Stage & Wagner, 1992).

WRITTEN-LANGUAGE EFFECTS ON PHONOLOGICAL

AWARENESS DEVELOPMENT

Children’s experiences with written language dramatically in-

fluence phonological awareness development, especially the

development of phoneme awareness. Most children achieve

minimal levels of phoneme awareness prior to literacy instruc-

tion. Learning the names of letters and the sounds they represent

provides a concrete way to attend to phonemes, given that

phonemes do not have physical reality independent of each

other. That is, phonemes produced in speech are acoustically

inseparable because adjacent phonemes are coarticulated.

Phonological awareness typically develops quickly once lit-

eracy instruction begins. This is especially true for children

learning to read an alphabetic language that has transparent

orthography—consistent spelling-to-sound relations and con-

sistent sound-to-spelling relations. For example, German chil-

dren in their first year of schooling develop phoneme awareness

more quickly than do English children in their first year of

schooling, in accord with the more transparent orthography of

German. Furthermore, phonological awareness deficits of dys-

lexic children disappear if these individuals read a transparent

orthography like Dutch (DeJong & VanDerLeij, 2003), but

phonological awareness deficits of dyslexic children persist into

adulthood if these individuals read an inconsistent orthography

like English. Additionally, literate individuals have a difficult

time counting phonemes in a word if the number of letters and

phonemes differ. Literate people also have more difficulty

judging whether two words rhyme if the words are spelled dif-

ferently (e.g., rye–tie) than they do if the words are spelled

similarly (e.g., pie–tie). These and similar findings indicate

that the consistency of spelling-to-sound and sound-to-spelling
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relations in a language influences the rate at which its speakers

develop phonological awareness.

The relation between learning to read and developing phono-

logical awareness is reciprocal (Perfetti, Beck, Bell, & Hughes,

1987). Children’s preliterate phonological awareness and thepho-

nological awareness they develop while learning the names and

sounds of letters in their alphabet help children learn to read.

This facilitative effect of phonological awareness is strongest

during the period in which children learn to ‘‘break the alpha-

betic code,’’ which normally takes 1 to 3 years depending on the

orthographic transparency of the written language. In turn,

reading and writing provide feedback that influences individu-

als’ phonological awareness development.

CONCLUSION

Phonological awareness plays an important role in literacy ac-

quisition. Recent research shows that it is a single, unified

ability that manifests itself in a variety of phonological skills that

emerge in a predictable sequence. Along with genetics, intel-

ligence, memory, and vocabulary, experiences with oral and

written language influence the rate at which individuals develop

phonological awareness and the levels they attain. This devel-

opmental, psycholinguistic conceptualization of phonological

awareness has significant implications for assessment of pho-

nological awareness, diagnosing educationally relevant cogni-

tive and achievement weaknesses, early intervention aimed at

preventing dyslexia, curriculum design, and instruction. To

optimally index phonological awareness, one should administer

a test that spans either multiple levels of linguistic complexity or

multiple levels of task complexity, or both. The reason being

that, while all tests tend to measure phonological awareness, the

most valid and most reliable estimates of ability will be those

obtained when there is a match between the particular phono-

logical awareness skills assessed and a given child’s level of

phonological development. Optimized assessment will improve

early identification of children at risk for reading problems,

educational diagnosis, instructional planning, and resource al-

location. Another exciting implication of our broad, but unified,

developmental conceptualization of phonological awareness is

that developmentally appropriate intervention can be adminis-

tered to young children at risk for reading problems long before

they actually struggle with learning to read. Indeed, randomized

intervention studies with prereaders have demonstrated that

phonological awareness training, especially when combined

with instruction in letter knowledge, leads to longstanding im-

provements in phoneme awareness, reading, and spelling. Fi-

nally, it follows from the developmental, psycholinguistic

conceptualization of phonological awareness that literacy in-

struction may prove most successful if particular phonological

awareness skills, spelling patterns, and word-reading strategies

are linked and taught in a systematic, developmentally sensitive

order.

Recommended Reading
Adams, M.J. (1994). Beginning to read. Cambridge, MA: MIT Press.

Ehri, L.C., Nunes, S.R.,Willows, D.M., Schuster, B.V., Yaghoub-Zadeh,

S., & Shanahan, T. (2001). Phonemic awareness instruction helps

children learn to read: The National Reading Panel’s meta-anal-

ysis. Reading Research Quarterly, 36, 250–287.

Snow, C.E., Burns, S., & Griffin, P. (1999). Preventing reading diffi-
culties in young children. Novato, CA: Arena Press.

Ziegler, J.C., & Goswami, U.C. (2005). (See References)

Acknowledgments—We thank Richard Olson for his sugges-

tions during preparation of this manuscript.

REFERENCES

Anthony, J.L., & Lonigan, C.J. (2004). Nature of phonological sensi-

tivity: Converging evidence from four studies of preschool and

early grade-school children. Journal of Educational Psychology,
96, 43–55.

Anthony, J.L., Lonigan, C.J., Burgess, S.R., Driscoll Bacon, K., Phillips,

B.M., & Cantor, B.G. (2002). Structure of preschool phonologi-

cal sensitivity: Overlapping sensitivity to rhyme, words, syllables,

and phonemes. Journal of Experimental Child Psychology, 82,
65–92.

Anthony, J.L., Lonigan, C.J., Driscoll, K., Phillips, B.M., & Burgess,

S.R. (2003). Phonological Sensitivity: A quasi-parallel progres-

sion of word structure units and cognitive operations. Reading
Research Quarterly, 38, 470–487.

Caravolas, M., & Bruck, M. (1993). Effect of Oral and written language

input on children’s phonological awareness. Journal of Experi-
mental Child Psychology, 55, 1–30.

Cossu, G., Shankweiler, D., Liberman, I.Y., Katz, L., & Tola, G. (1988).

Awareness of phonological segments and reading ability in Italian

children. Applied Psycholinguistics, 9, 1–16.

DeJong, P.F., & VanDerLeij, A. (2003). Developmental changes in the

manifestation of a phonological deficit in dyslexic children

learning to read a regular orthography. Journal of Educational
Psychology, 95, 22–40.

Demont, E., & Gombert, J.E. (1996). Phonological awareness as a

predictor of recoding skills and syntactic awareness as a predictor

of comprehension skills. British Journal of Educational Psychol-
ogy, 66, 315–332.

Durgunoglu, A., &Oney, B. (1999). Cross-linguistic comparison of pho-

nological awareness and word recognition. Reading and Writing,
11, 281–299.

Inagaki, K., Hatano, G., & Otake, T. (2000). Effect of kana literacy

acquisition on the speech segmentation used by Japanese young

children. Journal of Experimental child Psychology, 75, 70–91.

Perfetti, C.A., Beck, I., Bell, L.C., & Hughes, C. (1987). Phonemic

knowledge and learning to read are reciprocal. Merrill-Palmer
Quarterly, 33, 283–319.

Schatschneider, C., Francis, D.J., Foorman, B.R., Fletcher, J.M., &

Mehta, P., (1999). Dimensionality of phonological awareness.

Journal of Educational Psychology, 91, 439–449.

Stage, S.A., & Wagner, R.K. (1992). Development of young children’s

phonological and orthographic knowledge as revealed by their

spellings. Developmental Psychology, 28, 287–296.

258 Volume 14—Number 5

Phonological Awareness

 at SERIALS & BINDING DEPT on August 4, 2012cdp.sagepub.comDownloaded from 

http://cdp.sagepub.com/


Treiman, R. (1984). On the status of final consonant clusters in

English. Journal of Verbal Learning and Verbal Behavior, 23,
343–356.

Treiman, R., Broderick, V., Tincoff, R., & Rodriguez, K. (1998). Chil-

dren’s phonological awareness: Confusions between phonemes

that differ only in voicing. Journal of Experimental Child Psy-
chology, 68, 3–21.

Ziegler, J.C., & Goswami, U.C. (2005). Reading acquisition, develop-

mental dyslexia and skilled reading across languages. Psycho-
logical Bulletin, 131, 3–29.

Volume 14—Number 5 259

Jason L. Anthony and David J. Francis

 at SERIALS & BINDING DEPT on August 4, 2012cdp.sagepub.comDownloaded from 

http://cdp.sagepub.com/


<<
  /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 /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /Average
  /MonoImageResolution 300
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


