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1. What this paper is going to show

This paper will derive observed universal rankings of faithfulness
constraints from biases in acquisition that result from (1) frequency
differences in the input and (2) imperfections in the transmission
channel:

1.1. The computer simulations of the present paper show that in
acquisition, the child’s constraint rankings will more or less end up
where they yield a grammar that generates the parents’ language. But
the ranking will diverge a bit, as a result of the above-mentioned
frequency differences and imperfections.

1.2. Even if the parents’ language has all faithfulness constraints
ranked at the same height, their children will gradually rank them
according to one of the universal rankings that have been proposed in
the literature (e.g. licensing by cue, positional faithfulness, probabilistic
faithfulness, markedness as specification strength).

1.3. All these rankings are therefore caused automatically by
imperfections in the transmission channel in combination with a simple
learning algorithm. None of the causes proposed before (all of which
were based on the assumption that speakers have some sort of explicit
or implicit linguistic or extralinguistic knowledge) are needed.

2. The required minimal bidirectional grammar model

2.1. These five representations are based on Boersma (1998, 2005),
but feature an additional separation within the lexicon between the
signifié and the signifiant (Saussure 1916), the two sides of the form-
meaning pair (see also Diana Apoussidou’s talk, this conference):
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2.2. Seven constraint types: where do they come from?

The structural and faithfulness constraints are based on Prince &
Smolensky (1993) and McCarthy & Prince (1995), the articulatory
constraints on Jun (1995), Kirchner (1998), and Boersma (1998).

The cue constraints (the interface between phonology and phonetics)
are based on Boersma (1998) and Escudero & Boersma (2003). The
term was coined by Boersma (2005) and Escudero (2005).

The lexical and semantic constraints are based on Boersma (2001),
Escudero (2005), and Apoussidou (this conference), who use them for
choosing between underlying |rat| and |rad|, |tfeka]| and |tfika]|, or |Oalas]|
and |0alas|. OT semanticists use similar form-meaning constraints for
choosing between kill and cause to die (Blutner 2000), or between him
and himself (Wilson 2001).
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2.3. Simplification, just for this talk

For purposes of simplicity (but see the Discussion section), I will
collapse Meaning and Underlying Form into one, basically assuming
that there is a 1-to-1 relationship between the two (i.e. that the lexical
constraints are ‘perfect’).

Also, I will usually collapse Auditory and Articulatory Form into one
‘phonetic form’, assuming that sensorimotor knowledge is ‘perfect’.

2.4. Bidirectional parallel processing

For this talk I simply assume that both comprehension and production
are parallel processes (i.e. they do not consist of sequential modules):

—> | Underlying Form| 1/

> /Surface Form/ <———

( [Auditory Form] <———

comprehension
uononposd

[Articulatory Form] <——

2.5. Case: place assimilation

The forms that have to be evaluated in comprehension as well as in
production are triplets of Underlying Form (e.g. |an+pa|, which includes
a morpheme boundary), a discrete phonological Surface Form (e.g.
/ampa/), and a phonetically detailed auditory/articulatory form (e.g.
[aMpa], where [N] stands for a reduced coronal nasal). For instance, the
triplet |an+pa| /ampa/ [ampa] shows full ‘phonological’ place
assimilation, whereas the triplet |an+pa| /anpa/ [ampa] shows full
‘phonetic’ place assimilation.

3. Learning place assimilation from your parents

3.1. The primary language data for the beginning infant consists of
auditory forms and a semantic/pragmatic context. For this talk,
however, simulations begin in a later stage, namely when the child
already has correct lexical form-meaning pairs. The primary language
data consist, then, of pairs of underlying form and auditory form,
e.g. |an+pa| [ampa].

3.2. Language environment for coronal nasal place assimilation.
For the simulations in chapter 3, I assume a Dutch or Catalan type of
place assimilation: underlying |an+pa] is pronounced (by the parents) as
[ampa] in 80% of the cases, and as [anpa] in 20% of the cases, while
underlying |at+ma| is pronounced as [atma] in 99% of the cases, and as
[apma] in 1% of the cases. Underlying forms with labial codas are
pronounced fully labially. The full distribution of underlying—auditory
pairs is then:

lan+pa| [anpa] 20 |am-+ta| [amta] 100
|an+pa| [ampa] 80 |am-+ta| [anta] 0
lat+ma| [atma] 99 |ap+na| [apna] 100
|at+ma| [apma] 1 |ap+na| [atna] 0

Question 1: will the simulated learners mimic these distributions?

3.3. The learning task is to find the intermediate forms, namely the
surface forms. Like other surface structures (e.g. foot structure), these
forms are inaudible and are not part of the primary language data; they
have to be constructed by the learner. For the learning pair
|an+pa|[ampa], the child probably constructs either /ampa/ or /anpa/.

Question 2: what will the simulated learners’ surface forms look like?



3.4. The learning algorithm is a simple bidirectional optimization,
which is illustrated in the tableau below, where an illustrative example
grammar (different from the ones used in my simulations) contains one
faithfulness constraint, one unlikely structural constraint, four cue
constraints, and three articulatory constraint.

The tableau illustrates the learning of the pair |an+pa| [ampa] and
contains all candidates that contain either |an+pa| or [ampa] (or both).
The numbers above the tableau show the continuous ‘disharmonies’
(ranking values + evaluation noise) of every constraint (I assume
Stochastic OT; see Boersma 1997 and Boersma & Hayes 2001).

The candidate that the learner will regard as ‘correct’ (V) is the one that
is the most optimal of all the candidates that contain both |an+pa| and
[ampa]; the ‘forward’ winner (=) is the best of all the candidates that
contain |an+pal; and the ‘backward’ winner (=) is the best of all the
candidates that contain [ampa].

The tableau shows how the constraints will move if one or both of the
winners differs from the ‘correct’ candidate. All constraints violated in
an ‘incorrect’” winner will move up the continuous ranking scale, and all
constraints violated in the ‘correct’ form will move down (by two steps
in the tableau, because the form is compared to two other forms).

101.7 101.0 100.0 99.9

3.5. Simplification number 5

After the previous four simplifications (collapsing word-meaning pairs,
collapsing auditory and articulatory forms, assuming parallel
comprehension, and assuming the single learning algorithm of
bidirectional optimization), there is a fifth simplification.

This simplification, not implemented in the tableau below, is that
production does not neutralize, i.e. the underlying form can always be
recovered from the auditory form (or from the surface form). For
instance, there will exist an underlying form |an+pal, but there will not
exist an underlying form [am+pal such as appears in the tableau below.

With this simplification, bidirectional optimization reduces to ‘forward’
optimization (no “®” in the learning tableaus), i.e. robust perception
with virtual production (Apoussidou & Boersma 2004). This is fully
comparable to Tesar & Smolensky’s (1998, 2000) ‘robust interpretive
parsing with constraint demotion’, except that the mappings from
Surface Form to Auditory Form (Tesar & Smolensky’s Overt Form)
and from Surface Form to Underlying Form are in the present paper no
longer trivial but handled by the grammar, i.e. by the rankings of cue
constraints and faithfulness constraints, respectively.

98.6 98.3 97.9 96.9

| an+pa | [ampa] */p/[t][*/t/ [p]|IDENT|*/n/ [m][*/ m/[n]|*[lipfitongue synchronization]|*[lip gesture] [*/ mp/ |*[tongue gesture]
v | an+pa] /anpa/[ampa] * s> .
[ lan+pa] Zanpa/[anpa] < —x pa
| an+pa] /ampa/[ampa] * * *
| an+pa] /ampa/ [anpa] * * * * *
| am+pa | /anpa/ [ampa] * * *
1 lam+pa]/ampa/[ampa] —* —*




3.6. Simulation: a single constraint for place faithfulness

The tableau below shows simulation results for a learner with four cue
constraints (the one on top means “a phonological element /p/ does not
correspond to a phonetic [t]”), one articulatory constraint LAZY
(violated by the articulatory distance between the coda and the onset, in
some arbitrary units), and a single faithfulness constraint IDENTPLACE.
The learner is restricted to the four underlying forms shown. After
400,000 learning pairs drawn from the distribution in §3.2, this learner

ends up with the ranking values above the tableau (training scheme:
100,000 learning pairs each at plasticities of 1, 0.1, 0.01, and 0.001; the
strength of the evaluation noise is always 2.0). The numbers at the right
are output frequencies given the underlying form |an+pal (or |at+ma]),
computed by running it through the stochastic grammar 100,000 times.

Answers: with these constraints and candidates, learners replicate their
parents’ distribution; and with a single IDENTPLACE, the surface form is
always /ampa/, i.e., assimilation of |n| must be entirely phonetic.

1059 1053 1026 1009 939 915
\_w:\ \qﬂu\_omz%r%m \@ LAZY \ﬂ:\u Lamepal-
[ Tanfpa] /anpa/ [ampa] * | 80%
| an+pa | /anpa/[anpa] x| 20%
| an+pa | /ampa/ [ampa] *| 0%
|an+pa| /ampa/[anpa] *| * ok 0%
|am+ta | /anta/[amta] *1 Sl
|am+ta| /anta/[anta] *1
| am+ta | /amta/ [amta] *|xk
| am+ta | /amta/ [anta] *| |at+ma]:
| at+ma | /atma/[apma] *| 0.7%
| at+ma | /atma/ [atma] x| 99.2%
| at+ma | /apma/[apma] *| 0.1%
|at+ma | /apma/[atma] || *! & ok 0%
| ap+na] Zatna/ [apna] *| |
| ap+na] Zatna/ [atna] *|
| ap+na] /apna/[apna] * ok
|ap+na] Zapna/[atna] || *!




3.7. Simulation: more phonology by more granular faithfulness

To achieve more ‘phonological’ solutions, this tableau implements a
possibility inspired by Jun (1995), namely to have two separate
faithfulness constraints for the two values of the place feature, namely
IDENTPLACE(|labial) and IDENTPLACE(|coronal|), and to have two
separate faithfulness constraints for the two different manners, namely
IDENTPLACE(nasal) and IDENTPLACE(plosive).

Answers: with these constraints and candidates, the learners replicate
their parents’ distribution. The 81% [ampa] forms are now distributed
more or less evenly between ‘phonetic’ assimilation (candidate 1,
/anpa/) and ‘phonological’ assimilation (candidate 3, /ampa/).

Note: the pointing finger at the candidate |an+pa|/anpa/[ampa] just
means that this is the most harmonic triplet in the learner’s language.

1070 1069 1069 1023 10L7 948 938 935 886
*[n] [ *[] [ IDPL [*[p] [IDPL[, » JIDPL[*[m]] IDPL
/m/|/p/|(|lab])|/t/ | (plos) (nas) | /n/ |(Icor])||an+pal:
[ Tanfpa] /anpa/[ampa] * 45%
| an+pa | /anpa/[anpa] x|k 19%
| an+pa | /ampa/ [ampa] *1 * | 36%
|an+pa] /ampa/[anpa]|| *! okl B * 0%
| am+ta | /anta/[amta] *1 S
|am+ta| /anta/[anta] *1 e
| am+ta | /amta/ [amta] * |
|am+ta| /amta/[anta] || *! |at+ma]:
| at+ma | /atma/[apma] *| 0.4%
| at+ma] /atma/ [atma] ol 98.9%
| at+ma | /apma/[apma] *1 * 0.7%
| at+ma | /apma/[atma] *| x| ek * 0%
| ap+na] /atna/ [apna] *| 2O A S
| ap+na] Zatna/ [atna] *| &
| ap+na] /apna/[apna] * |k
| ap+na] Zapna/[atna] *|




3.8. Simulation: variation between learners

This simulation follows Boersma (1998: 217) in having the faithfulness
constraints “IDPL” (= IDENTPLACE) specific to each of the four
underlying segments. The cue constraints are still universal (no
*Im]/m/) and discrete (no *[M]/m/). This means that the cue
constraints and the faithfulness constraints have the exact same degree
of granularity (four) and the exact same bias (towards “identity”).

1059 105.6 105.5

Perhaps not surprisingly, *[m]/n/ and IDENTPLACE(n) end up being
ranked equally high. For the combination of underlying |an+pa| and
phonetic [ampa], the surface form will therefore be /anpa/ half of the
time (‘phonetic assimilation’) and /ampa/ half of the time
(‘phonological assimilation’). This simulated learner appears to have
the same trouble localizing assimilation as the linguistic community has
as a whole.

1049 1004 1004 932 921 920

IDPL [ *[t] [ *[n] [IDPL [IDPLT*[p] ], [¥[m][IDPL
(ImD|/p/{/m/|(ApD|(tDH [ /t/ /n/ [(InD)]| jan+pa]:
| an+pa] Zanpa/ [ampa] *1 40%
| an+pa | /anpa/[anpa] x| 20%
[ Tan#pa] /ampa/ [ampa] * | 40%
| an+pa| /ampa/[anpa] *| ok * 0%
|am+ta] /anta/[amta] || *! Sl
|am+ta] /anta/[anta] || *!
| am+ta] /amta/ [amta] x|
| am+ta | /amta/ [anta] *| |at+ma]:
| at+ma | /atma/ [apma] *| 0.5%
| at+ma | /atma/ [atma] x| 99%
| at+ma | /apma/[apma] *1 0.5%
|at+ma | /apma/[atma] *| * ok 0%
| ap+na] Zatna/[apna] *| & |
| ap+na] Zatna/ [atna] *|
| ap+na] /apna/[apna] * ok
| ap+na] Zapna/[atna] *|




But some learners end up with a grammar that does ‘phonetic
assimilation’) all of the time, at least for the nasals. The phonetic forms
still match the input distribution, though. (for the plosives, it’s still half-half)

105.3

105.0

103.9

Differently from the previous learner, this simulated learner appears
to have made the same choice as a part of the linguistic community.

103.4

101.9

99.8

98.9

92.0

89.7
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3.9. Simulation: auditory cues are arbitrary

If we regard auditory cues as arbitrarily related to phonological
elements, then we have to include cue constraints like *[m]/m/,
because the sound [m] has no a priori relation with the phoneme /m/.
In the simulation, something goes out of hand: LAZY shoots off beyond
the bottom of the hierarchy. This is because *[n]/n/ will now outrule
the ‘all-anpa’ candidate.

Answers. These learners do not match their parents’ distribution.

To allow the presence of arbitrary constraints (including seemingly
contrary ones like *[n]/n/), we will need some sanity data such as
[in+ti| [inti].
second syllable in each form here, but I assume that all the constraints mentioned here

(note: such sanity data could also come from the onset of the

are specific to the coda, so that /apna/[apna] does not violate */n/[n])

106.4 1045 1044 1032 1015 1014 986 985 974 948 516 51.6 i5558.6

IDPL[*[p] [1DPL] *[t] [ *[n] [*[n] [*[m] [*[m] [*[]] *[p] [IDPL[IDPL, ,,
(ORVATARGEVAYAV S VAVAVAVA VAV VAVAVAV AV AR (VI (10): Jan+pal:
| an+pa] Zanpa/ [ampa] *| 45%
| an+pa| /anpa/[anpa] *| x| 504
| an+pa | /ampa/ [ampa] * * 45%
|an+pa| /ampa/[anpa] * *xx | BOp
|am+ta] /anta/[amta] *| x| xak
| am+ta] /anta/[anta] * *
| am+ta] /amta/ [amta] * -
| am+ta | /amta/ [anta]
| at+ma | /atma/[apma] *|
| at+ma] /atma/[atma] *| e
| at+ma | /apma/[apma] *| =
Jat+ma] Zapma/[atma] x| o* e
lap+na] Zatna/[apna]|| *! | * -
|ap+na] Zatna/[atna] | *! *
[ Tagnal /apna/[apna] * -
| ap+na] Zapna/[atna] *|




3.10. Simulation: more underlying forms, for more reliable learning

When an equal number of non-assimilating forms (exemplified by forms with the vowel /i/) is
included (all faithful and with perfect cues), we again get an 80% assimilation for |n|, and it is again
due to an equal ranking of *[m]/n/ and IDENTPLACE(|n|) just below LAZY. A 1% assimilation for
|t| is again due to an equal ranking of *[p]/t/ and IDENTPLACE(|t|) 3 noise strengths above LAZY.

Conclusion: it’s important to have sufficiently broad primary language data.

1226 1226 1221 1217 1186 1185 1111 1104 1099 1015 856 738 656

IDPL[ *[n] [ *[t] [1DPL [*[p] [IDPL,_»_ [*[m] [IDPL[*[n] [*[q][ *[p] [*[m]
(IeDWm/Z|/p/|(ImD|/t/ | (1t]) VAV A VAT AVATAVAY AV 4174
| an+pa | /anpa/[ampa] *|
|an+pa] /anpa/[anpa] il kol *
| an+pa] /ampa/[ampa] *| *
| an+pa] /ampa/[anpa] *| s *
|am+ta] /anta/[amta] * sy | %
|am+ta| /anta/[anta] * *
| am+ta ] /amta/ [amta] x|k *
| am+ta] /amta/ [anta] *|
| at+ma] /atma/[apma] *1
| at+ma | /atma/ [atma] x|k *
| at+ma| /apma/[apma] *1 *
| at+ma] /apma/ [atma] *| D |
|ap+na] Zatna/[apna]| *! = L
|ap+na] Zatna/[atna]|| *! e
| ap+na| /apna/[apna] e dek &
|ap+na| /apna/[atna] *|
[ Tig+pil/impi/[impi] *
| im+pi | Zimpi/[inpi] *| LR
| im+pi | Zinpi/ [impi] *1 &
| im-+pi | Zinpi/[inpi] *| ok *
[in+ti] Zinti/imti] e |
| in+ti | Zinti/Tinti] *|
[in+ti | Zimti/[imti] - - =
| in+ti | Zimti/[inti] *1 &
lip+mi | Zipmi/[ipmi] *|
|ip+mi | Zipmi/ [itmi] *1 ok
lip+mi | Zitmi/[ipmi]|| *! *
|ip+mi| Zitmi/[itmi]|| *! ok *
| it+ni ]| Zitni/[ipni] *1 e
| it+ni | Zitni/Titni] *|
| it+ni | Zipni/ipni] G *
| it+ni | Zipni/Titni] *1 &

3.11. Remaining problem: real auditory cue values are not unary, not binary, but multi-valued.

—9—




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.2
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Average
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /NLD (Gebruik deze instellingen om PDF-documenten te maken met een hoge afbeeldingsresolutie voor afdrukken met hoge kwaliteit in een prepress-omgeving. De PDF-documenten kunnen worden geopend met Acrobat en Reader 5.0 en hoger. Bij deze instelling moeten fonts zijn ingesloten.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.001 842.000]
>> setpagedevice


