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1. Introduction

As all theories, Natural Phonology has evolved and changed over the
years since its inception in the 1960s and 1970s. The type of explanation
offered by Natural Phonology (NP) had originated in a variety of pho-
netic and phonological studies of the 19" and 20" century. The theory
itself was founded by David Stampe (1969, 1973) and expounded by
Patricia Donegan and David Stampe (1979). Its basic thesis is that pho-
nological systems are phonetically motivated. NP was proposed as an
alternative to both structural and generative approaches to phonology
current at the time. The theory received new impetus and grew into a
large explanatory framework of Natural Linguistics due to the works of
Wolfgang U. Dressler (starting with Dressler 1984) and followers. Mod-
ern Natural Phonology (MNP) has many facets, and although the main

tenet has remained valid, its interpretations may vary. Still more impor-
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tantly, MNP has a much wider perspective, reaching far into the areas of
external evidence and relying on a solid functional and semiotic founda-
tion. It is no longer true to say that “natural phonology (...) lacks any a
priori methodology or formalization” (Donegan and Stampe 1979: 168);
the methodology stems from universal, functional and semiotic, princi-
ples, while formalizations are being introduced without detriment to the
theory (most recently, Dziubalska-Kotaczyk 2002). Due to those devel-
opments, a favourable ground for cross-framework discussion has been
formed and has already been exercised (e.g., with Optimality Theory, cf.
Donegan 2001 and several other papers in Dziubalska-Kotaczyk (ed.)
2001; with Government Phonology, cf. the same source as well as the
workshop on Government Phonology and Natural Phonology at Poznan
Linguistic Meeting 2003, especially the talks by Scheer, Gussmann,
Cyran, Dziubalska-Kotaczyk and Dressler, Ritt). Dynamically increasing
scope of external evidence in such areas as psycholinguistics, acquisition
of first and second language, neurolinguistics, speech technology and,
indeed, phonetics itself, increases the potential of the theory. The holis-
tic, all-embracing, and interdisciplinary nature of the theory tunes in very
well with the interdisciplinary demands of modern research, and thus
directly responds to the scholarly challenges of the 21*' century.

The aim of the paper is to present in brief the state of the art of Modern
Natural Phonology (MNP henceforth). For this purpose, firstly, a short

review of the historical development of Natural Phonology will be pro-
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vided. Secondly, core assumptions of a wider framework of Natural Lin-
guistics will be spelled out. Thirdly, controversial issues that Modern

Natural Phonology needs to approach will be presented.

2.  Natural Phonology: the origin

Natural Phonology is a theory of phonological structure, acquisition and
change originated by David Stampe (1969, 1973/1979) and developed by
David Stampe and Patricia Donegan (cf., among others, Donegan --
Stampe 1979, Donegan 1978/85). The theory operates with phonological
processes, which constitute natural responses of the human vocal and
perceptual systems to the difficulties encountered in the production and
perception of speech. For instance, it is more difficult, on purely aerody-
namic grounds, to produce a voiced stop than a voiceless one, as well as
a voiced velar stop than an alveolar one, while a bilabial one is the easi-
est of the three. It is more difficult to perceive the sequences [wu] and
[ji] than the sequences [wi] and [ju], due to the insufficient perceptual
contrast, which in turn stems from articulatory similarity. It is easier to
perceive lower than higher vowels due to the greater perceptual salience
of the former. Every segment and every sequence can be classified with

respect to such criteria of difficulty. Phonological processes are thus pho-
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netically motivated. They are universal, since all humans exhibit the
same potential to respond to the difficulties of speech. A child learns to
inhibit some of those natural responses in order to arrive at a language-
specific phonology. Importantly, “the universality of processes does not
mean that they apply in all languages — only that they are motivated in all
speakers” (Donegan 2002: 64). Natural Phonology explains by referring to
the tension between two conflicting criteria (ease of production vs. clarity
of perception). There is also a conflict between paradigmatic (segmental)
and syntagmatic (sequential) difficulty. Processes perform substitutions in
order to adapt the speaker's phonological intentions to his/her phonetic
capacities as well as enable the listener to decode the intentions from the
flow of speech. They are thus either context-sensitive, assimilatory substi-
tutions (lenitions), or context-free, dissimilatory ones (fortitions). Higher
order prosodic processes map segmental material on rhythmic patterns
prior to the operation of articulatorily and perceptually driven substitutions.
Stampe insists on a strict distinction between phonology and mor-
phonology: morphonological rules do not have any synchronic phonetic
motivation and have to be learned by children in first language acquisition.
Morphonological alternations always involve phonemes (e.g., /k/ and /s/ in
electric ~ electricity) while phonological processes operate on features.
Morphology can influence the processing of phonological strings only via

phonological/prosodic domains. The order of application of all the above
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mentioned operations is thus: rules > prosodic processes > fortitions > leni-
tions.

A phoneme in Natural Phonology is an underlying intention (cf.
Baudouin and Sapir) shared by the speaker and the listener (who are al-
ways "two in one"). The shared knowledge of intentions guarantees com-
munication between the speaker and the listener within a given language,
even if the actually pronounced forms diverge substantially from what is
intended, for example, in casual speech. In other words, phonemes are fully
specified, pronounceable percepts. Thus, both processes and phonemes are
real, i.e. they exist in the mental as well as the physical reality of speech
shared by all language users. If there is a process (or processes) which
derives a given surface variant of a sound from a specific phoneme, then
this phoneme must be an underlying intention of this sound. This means
that phonological representations are explicable in terms of phonetically
motivated processes, as stated in the principle of naturalness:

The principle of naturalness allows one to establish a

possible phonological representation: if a given utterance is

naturally pronounceable as the result of a certain intention,

then that intention is a natural perception of the utterance

(i.e. a possible phonological representation) (Donegan --

Stampe 1979: 163).

"Naturally pronounceable" in Natural Phonology means "derivable by

means of phonological processes". Processes manifest themselves in all
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types of phonological behaviour of language users: in normal performance,
in child language, in second language acquisition, in aphasia and other
types of disorders, in casual speech, in emphatic speech, in slips, errors,
language games, whispered and silent speech, as well as in the changing
phonological behaviour resulting in sound change. Processes account for
all these types of behaviour and more: they also account for implicational
universals by substituting the implying sound by the implied one. The task
of Natural Phonology, then, is a constant search for processes in the lan-
guages of the world.

Processes involving vowels have been given a comprehensive ac-
count by Donegan (1978/1985). Thanks to the full specification of underly-
ing segments, speakers have access to their language-specific inventory of
phonemes; such inventory consists of those segments which "survived" the
operation of context-free processes in a particular language. Donegan dem-
onstrates how innate context-free phonological processes govern invento-
ries of vowels.

Prosodic processes "map words, phrases, and sentences onto pro-
sodic structures, rudimentary patterns of rhythm and intonation" (Donegan
-- Stampe 1979: 142). Prosodic processes are fundamental for the phonol-
ogy of a language: they determine a direction of phonological change and a
segmental set-up of languages by the way in which segmental representa-
tions are mapped on prosodic patterns. Donegan and Stampe (1983) claim

that the rhythmic type of the language is the main cause of language drift
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on all levels of structure. There is stress-timing and syllable-timing, as well
as mora-timing, in each language: however, they are language-specifically
balanced with respect to one another. Predominance of one type of timing
classifies a language into a given rhythmic type, with all the structural con-
sequences this has. On the other hand, the potential for different timings
opens a way to change. Stampe believes that on the prosodic level, lan-
guages share the same basic beat structure, parallel to a 4/4 beat in music.
Segmental melody is not necessarily ideally mapped on this prosodic pat-
tern,' thus resulting in varying timing types. However, languages show
preference for the basic beat in all those linguistic behaviours which are

not under the exclusive control of language-specific grammar.

3.  Natural Phonology: expansion towards Natural Linguistics

Naturalness as the ideology behind linguistic explanations was opera-

tionalized in terms of functional and semiotic principles by Wolfgang U.

Dressler. This led to the widening of the scope of the framework’s ex-

"' I'd call these the "out-of-phase" mappings of melody on rhythm. For
example, if syllables are mapped just on the primary accent of each
beat, and the other three 'pulses' of a beat remain silent, then we arrive

at the "syllable-timing".



8 Dziubalska-Kotaczyk
planatory potential to other components of language, i.e. morphonology,
morphology, syntax and text, as well as to such areas of language study
as pragmatics and sociolinguistics. It also gave new impetus and pro-
vided new insights to Natural Phonology. Via Dressler's contribution,
Natural Phonology found new followers and continuators in Europe.
Dressler's work has aimed at the formulation of a holistic frame-
work, encompassing many (in intention all) levels of linguistic analysis,
including phonology. Thus, while Stampe and Donegan worked out a
detailed theory of phonology, henceforth in this paper referred to as Stan-
dard Natural Phonology (SNP), Dressler operationalized naturalness in
terms of general functional and semiotic principles which, among others,
underlie also linguistic behaviour. Consequently, while both approaches
necessarily do have a lot in common, there is a substantial area of non-

overlap between them.

4. Natural Linguistics: core assumptions

The following are the three basic characteristics of the natural linguistic
framework. First, predictions and explanations are functionalist and se-
miotic in nature. One can, to some extent, predict form on the basis of its
function; however, a given form may be allowed to serve more than one

function, as well as a particular function may be satisfied by multiple
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forms. This is reflected in multifunctionality of forms across languages.
For instance, vowel epenthesis in a cluster of consonants serves both the
speaker and the listener, since it facilitates production and clarifies per-
ception. On the other hand, production of a cluster may be also facilitated
by assimilation, deletion or even metathesis. The latter processes would
not improve perception, though, since they would lower the recoverabil-
ity of the original.

Particular linguistic choices are seen as results of goal-oriented
(functional) linguistic behaviour of language users. Semiotics has been
adapted as a metatheory for linguistics, which allows one to link linguis-
tics with other disciplines in which signs are also the subject of investiga-
tion, and in this way better capture and explain linguistic phenomena. It
is from semiotics that the criteria of transparency, iconicity, diagramatic-
ity, indexicality and biuniqueness come from.

Second, generalizing statements formulated in natural linguistics
have the status of universal or language-specific preferences and not ab-
solute rules or laws. One can gradually move from less to more preferred
forms when referring to a preference. A binary distinction between ad-
missible and nonadmissible forms is replaced by a gradual differentiation
of forms along a preference scale specified according to a complex set of
relevant criteria. Preference implies a human agent, i.e. (some) control of
language by the selves of the speakers, reflecting behavioural strategies

preferred by them (cf. functional explanation). Natural Linguistics is,
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thus, explicitly constructed as a preference theory rather than a general
descriptive theory.

Third, external linguistic evidence in Natural Linguistics is re-
garded as substantive: performance data, such as e.g. casual speech,
speech of young children or speech of second language learners, provides
evidence for the structure of the speaker’s competence. Consequently, to
get an insight into the linguistic competence of language users, a linguist
needs to consult both internal linguistic evidence (which amounts to
grammaticality judgements issued by speakers, both consciously and
subconsciously) and external evidence, which translates to all imaginable
facets of linguistic behaviour, i.e. of language use, traditionally referred
to as performance.

While structuralists relied on distinctiveness, and generativists on
simplicity, natural linguists refer to the tension between contradictory
preferences as the guiding principle according to which linguistic gram-
mars are structured.

The explanatory system of Natural Linguistics can be envisaged

graphically and exemplified as in Figure 1:

higher principles non-linguistic
(e.g., the principle of the least effort, (cognitive, phonetic, psycho-

of cognitive economy) logical, sociological etc)
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preferences
(e.g., a preference for simple phono-  /linguistic

tactics, for a CV structure)

preference parameters functional and semiotic

(pronunceability, perceptibility)

consequences of preferences linguistic

(absence of clusters in a language)

Figure 1. The explanatory system of Natural Linguistics

Linguistic principles have a non-linguistic basis and as such lead to ex-
planatory preferences, referring linguistic phenomena holistically to "the
nature of things" and "the knowledge of the world". Within language,
preferences of performance become preferences of structure. Conflicts
among preferences are resolved for the benefit of the more natural solu-
tion which is “cognitively simple, easily accessible (especially to chil-
dren), elementary and therefore universally preferred, i.e. derivable from
human nature, or unmarked/less marked” (Dressler 1999: 135). Condi-
tioning factors influencing such resolutions are highly complex. There-

fore conflicts may be solved either with respect to universal preferences
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(i.e. the ones which all languages respect on some level of usage) or with
respect to #ypological preferences (for the benefit of a given language
type) or with respect to language-specific, local preferences (for the

benefit of a given language system).

5. Modern Natural Phonology: controversial issues

There is a number of theoretical issues that MNP needs to approach and
either highlight or revise its current standpoint, or introduce new solu-
tions. Some of these have already been tackled in the naturalist literature
or discussed on the occasions of cross-framework communication with
other theories. These issues include the problems of: methodology and
formalization; phonology/morphology interface; process typology (leni-
tion, fortition); degree of abstractness admitted for representations, proc-
esses, and features; hierarchies of preferences; the speaker’s self; as well
as, most importantly for Natural Phonology, the mutual relationship be-
tween phonetics and phonology. In the rest of this paper I will focus on

the last issue.

6. Modern Natural Phonology and phonetics
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6.1. Early criticisms

In the early discussions, Natural Phonology received a lot of criticism
targeted on its reliance on phonetics. Statements such as

[t]he living sound patterns of languages, in their development

in each individual as well as in their evolution over the centu-

ries, are governed by forces implicit in human vocalization and

perception (Donegan -- Stampe 1979: 126)
gave rise to an opinion among phonologists that Natural Phonology was
just phonetics, and thus could not aspire to be a theory of phonology.
Phoneticians, on the others hand, would accuse it of pretending to be
phonology and thus not being technical enough, and thus not phonetics,
either.

6.2.  Phonetics/phonology interface

Let us examine this issue again” in order to arrive at the MNP standpoint
in this respect. First of all, trying to distinguish between phonetics and
phonology in any clear-cut fashion brings us to an extensively discussed
topic of the phonetics/phonology “interface”. Throughout the years a vast

number of disputes on and around this topic have been held, to show a

? For early and extensive responses to these criticisms see Dressler

(1984).
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divergence of views, and no real consensus. Still, some progress can be
noted in that that the extreme isolationists have lost ground for more lib-
erally oriented holists, who, rather than talk about “interface” would dif-
ferently weigh “the phonological” and “the phonetic” in their models.
However, phonetics as a motivating force for phonology remains contro-

versial.

6.3.  Sub-categorical features

In this connection, it would be good to explain what Natural Phonology
understands by this motivating force, since it was exactly the misunder-
standing that led to the misconceptions which were subject to the above
mentioned criticisms. I would like to concentrate on two essential points.
First, "words are not only distinguished by sounds, they are made up of
them" (Donegan and Stampe 1979: 129). This apparently simplistic state-
ment not only ingeniously deprives the distinctiveness principle of its ex-
clusive power, but also raises the question of sub-categorical differences in
the realisation of sounds. The question is how to resolve the clash between
non-categorical phonetic realisation of speech and its categorical phono-
logical representation (supported by categorical perception). In Natural
Phonology the solution lies in natural phonological processes which are
based on categorical phonetic features (Donegan 2002: 61). Processes do

not assign gradient, sub-categorical feature values to sounds (Donegan
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2002: 63); rather, the specific phonetic result they obtain is due to the fact
that each feature is dependent on other features it combines with paradig-
matically and syntagmatically, as well as on a prosodic domain in which
the processes apply. So, for instance, the more the jaw opens the less
rounded the lips get; the features of a segment are more salient in the word-
initial position or in a slower tempo of speech, etc. It should be thus pre-
dictable that a phonetic realisation of a given segment with a given set of
features in a given prosodic context will be the same across languages.
This entails that we should be able to find an ultimately phonetic ex-
planation for any phonological phenomenon. It is only a matter of how
well we look for it whether we find it or not.
A challenge for Modern Natural Phonology is to resolve the following is-
sue: is it indeed the case that the more informed phonetics, as we see de-
veloping nowadays, will enable us to find phonetic explanations for all
phonological decisions? Of course, admitting that a whole array of external
and internal factors may create particular circumstances for particular con-
figurations of phonological processes to apply in a given language. These
explanations are, however, of an a posteriori nature, since it is the role of
phonology to decide what to take from phonetics, i.e. which of the op-
tions offered to overcome phonetic difficulties to adopt for a given lan-

guage system, or type, or, in the most general case, universally. The latter
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leads us to the second point concerning phonetic motivation in Natural

Phonology.

6.4.  Universality of processes

The universality of processes does not mean that they apply

in all languages — only that they are motivated in all speak-

ers. (Donegan 2002: 64).
Phonological processes determine what a speaker can do, but not what they
must do. Although processes are universal in form and motivation, they do
not apply universally. Each language selects a set of processes which con-
stitute its language-specific natural phonology. In this way, some processes
are allowed to apply while some difficulties remain and have to be mas-
tered by the native speakers. For example, Polish or German allow the
process of word final obstruent devoicing to apply, while English requires
its speakers to master the difficulty of producing word final voiced obstru-
ent, i.e. to maintain voicing during the closure or obstruction. Still, the
processes of obstruent devoicing (Auslautverhdrtung) itself does not lose
its universal motivation.

Another example could be the vowel /i/ which is universally ex-

pected in vowel inventories of languages (cf. Disner 1983). Still, is it the

same /i/ across different languages? We suspect and we know that it is not,
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at least not in the sense of its phonetic profile. While its “i-ness” is univer-

sal (described by the features [+high], [+front]), its realizations vary across
languages. It remains unclear, however, whether they vary within the pho-
nological features [high] and [front], or whether they require introducing
additional features to be precisely specified. If so, these could be either
sub-categorical or categorical, the latter being the choice of Natural Pho-
nology. Another reason for the differences could be the process of diph-
thongization. Putative existence of sub-categorical differences would need
to be proven acoustically. One thing is certain: quite diverse pronunciations
of the same vowel by native speakers of the language do not invalidate
their being native speakers of the language. I.e., in perception, phonologi-
cal processes apply which derive a [+high], [+front] vowel for the listener.
In this example, thus, both discussed issues combine: that of subcategorial-

ity and that of universality.

6.5.  The (ir)relevance of phonetics3 ?

*T owe the title of this section to Edmund Gussmann whom I want to
thank for getting seriously involved in the discussion of the potential
relevance of phonetics as an explanatory tool in phonology (cf. Guss-
mann 2004). I wish to continue our constructive exchange of views in

Dziubalska-Kotaczyk (in preparation).
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How relevant is then phonetics to phonology? Is it so that the more pho-
netic detail we are able to uncover, the less we know about phonological
“underpinnings” of these details, and the further away we get from pho-
nologically relevant generalisations? It seems that the phonetic details
alone cannot be used to predict a direction or moment of change of a
given phonological category when a certain critical value of accumulated
factors is reached. Rather, such changes are phonological in nature and
are, thus, a consequence of phonological decisions, which are systemic in
nature, i.e. they are dictated by the needs of the whole system. The bot-
tom-up phonetic prompts, however, either initiate or contribute to the
top-down phonological decision-taking process. We talk then of either
the motivating or explanatory or executional / implementational role of
phonetics.

For instance, final obstruents in English may be voiced or voice-
less due to the suppression of word-final devoicing process in the lan-
guage. Voiced obstruents, however, may be phonetically partially or fully
voiceless. The acoustic cue used to maintain the contrast in the word-
final position is, in fact, the lengthening of the preceding vowel. Both the
phonetic voicelessness and the phonetic lengthening are phonologically
sub-categorical, no matter how voiceless a consonant and how long a
vowel is. Even if they are identical to phonologically voiceless and pho-
nologically long, they remain sub-categorical and will remain so unless

phonology reshuffles the system (which wouldn’t be easy, since both
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long vowels and voice contrast are lexically indispensible independently
of the discussed case). If the reshuffling were indeed to take place, then
we would be able either to refer to the listener-initiated change or other-
wise explain it phonetically, while the ultimate decision would be sys-
temic and phonological and not phonetic and local.

All this is not meant to imply, however, that categorical phono-
logical features and phonological processes operating on them do not
have phonetic values. Every natural phonological process has phonetic
content and phonetic explanation. Their application, however, is phonol-
ogically constrained. But once a process applies, there must be a way to

find a phonetic account for its performance.

7. A final remark

This short account of the character and development of Natural Phonol-
ogy cannot give justice to the full potential of the theory. It is hoped,
however, that it points to the dynamic responsiveness of Modern Natural
Phonology to the newly arising research needs of the 21% century as well

as highlighting the underlying stability of its principles.



20 Dziubalska-Kotaczyk

Bibliography

Disner, S.F.
1983  “Vowel quality: The relation between universal and lan-

guage specific factors”, UCLA Working Papers in Pho-

netics 58: 1-158.
Donegan, Patricia J. -- David Stampe
1979 “The study of Natural Phonology”, in D.A.Dinnsen (ed.).

Current Approaches to Phonological Theory. Blooming-

ton: [UP. 126-173.
Donegan, Patricia J. -- David Stampe
1983 “Rhythm and the holistic organization of language struc-
ture”, CLS 1983:337-353.
Donegan, Patricia J.
2001 “Constraints and processes in phonological perception”,

in K. Dziubalska-Kotaczyk (ed.). Constraints and Prefer-

ences. Trends in Linguistics. Studies and Monographs
134. Berlin: Mouton de Gruyter. 43-68.
Donegan, Patricia J.
2002  ‘Phonological processes and phonetic rules”, in K.
Dziubalska-Kotaczyk -- J. Weckwerth (eds.). Future

Challenges for Natural Linguistics. Muenchen: Lincom

Europa. 57-82.



Dziubalska-Kolaczyk 21
Dressler, Wolfgang U.

1984  “Explaining Natural Phonology”, Phonology Yearbook

1. 29-50.
Dziubalska-Kotaczyk, Katarzyna

2002  Beats-and-Binding Phonology. Frankfurt: Peter Lang.

Dziubalska-Kotaczyk, Katarzyna (ed.)

2001  Constraints and Preferences. Trends in Linguistics.

Studies and Monographs 134. Berlin: Mouton de
Gruyter.
Dziubalska-Kotaczyk, Katarzyna -- Jarostaw Weckwerth (eds.)

2002  Future Challenges for Natural Linguistics. Muenchen:

Lincom Europa.
Dziubalska-Kotaczyk, Katarzyna
in preparation “On the relevance of phonetics: velar pala-
talization revisited” (a working title)
Gussmann, Edmund
2004  “The irrelevance of phonetics: the Polish palatalisation
of velars”, Corpus 3. 125-152.
Stampe, David
1969  “The acquisition of phonetic representation”, CLS 5.
443-453.

Stampe, David



22 Dziubalska-Kotaczyk

1979 A Dissertation on Natural Phonology. Bloomington:

IULC.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


