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Abstract

Non-existent temporary word forms are the most interesting of all morphological errors,
because they provide a possibility for distinguishing between affixation and analogy as
means of constructing word forms during speech production. Functionally, word forms
consist of morphemes, and errors preserving this structure offer some evidence for
affixation. All the word forms produced by the present aphasic speakers, both
regularizations and other kinds of errors, were phonotactically acceptable in Finnish.
When existing patterns are randomly actuated, the produced word forms often violate
some morphophonemic variation rules. The errors prove that some composition of even
frequent word forms takes place during speech production.

1. Lexicalization and decomposition

Morphological errors have been proposed to offer a window to the
workings of the mind (Anttila 1976, Karlsson 1977, 1983, Bock & Levelt
1994, Stemberger 1998). There are two opposing views of morphological
organization, the full-listing hypothesis and the decomposition hypothesis.
The dual-route hypothesis serves as a compromise between the two models
(Clahsen 1997, 1999). A redundant system with both decomposition and
full listing is also a possibility. All unproductive words have to be
lexicalized, but instead of full listing they may e.g. bear some kind of a
property which enables the speaker to tell them apart from the productive
words (Karlsson 1983, Niemi & Niemi 2002).

Even the full-listing hypothesis has to include some sort of a fallback
procedure (Butterworth 1983) or a lexical tool-kit (Aitchison 1987),
because speakers are able to inflect new loan words. According to the
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decomposition hypothesis, the base forms, affix morphemes and irregular
word forms are listed in the lexicon, i.e. they are listemes (Pinker 2000). It
1s a common assumption that also the most frequent word forms are listed
in the mental lexicon (Stemberger & MacWhinney 1988, Niemi, Laine &
Tuominen 1994).

The composition of word forms can be based on different
mechanisms, such as affixation (the joining of functionally motivated
affixes to stems or base forms)* or analogy (formation of a word form
according to a model offered by another word form or by a group of words,
e.g. a paradigm). A close analysis of erroneous, ill-legal word forms may
reveal the mental mechanisms by which the word forms have been
constructed by the speaker (Ahlsén 1994).

2. Data

The present data consists of 28 samples of narrative speech. Two pictures —
a scene and a series of six pictures — were presented to fifteen aphasic
speakers, provided that they were not too tired to perform the task. This
resulted in about 1.5 hours of tape-recorded speech, with a total of 4,080
words. The picture description tasks were a part of a longer testing session
(Kukkonen 1990).

For the present analysis, all the morphological errors were selected.
The number of errors was about fifty. The estimate remained inaccurate
due to various difficulties, e.g. in determining the speakers’ intentions
when their speech was disconnected and pronunciation inaccurate, or in
distinguishing between sound substitutions and morphological errors (often
only one phoneme was erroneous).

The classification of the errors resulted in certain groups, such as the
substitution of the base form (citation form, unmarked form) for an
inflected word form (Goodglass & Menn 1985, Leheckova 2001),
neologistic compounds or derivations (e.g. what an aphasic called
hyppynaruilija [hyppy-naru-ili-ja] is usually called “narunhyppéddja” ‘a
person skipping rope’), substitution of a plural form for a singular one,
errors in agreement (agreeing affixes were substituted for genitive or

> Affixation may be contrasted with concatenation which refers to functionless
affixation, e.g. ambulanssissassa ‘in the ambulance’ with the reduplication of the
inessive suffix (a slip of tongue from the control data of Kukkonen 1993).
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locative cases in strings of agreeing nouns, Kukkonen 1993, example 6),
and other errors. The frequencies of the error categories are listed below.

uninflected form used instead of an inflected form

nominative singular 25%
verb root 7%
verb stem (with derivational affixes) 5%
non-existent word forms 16%
neologistic compounds or derived words 8%
partitive plural instead of partitive singular  10%
errors in agreement 5%
other errors 24%

In addition there were syntactic errors which could in principle be selection
errors (e.g. from a list of word forms). Such errors are irrelevant to the
present research question.

3. Base forms

The concept of a base form is essential for the affixation hypothesis. This is
the form of the content word to which affixes are attached. For many
Finnish nouns, the base form is the word’s stem which also serves as the
citation form (nominative singular). The question of the base form is more
complicated for Finnish verbs which do not have any free forms used
without suffixes (Niemi, Laine, Koivuselkd-Sallinen 1994). The first
infinitive serves as the citation form. It is one of the candidates for the
unmarked form (Jakobson 1971), the other is the most frequent of the verb
forms, the 3" person singular (active, indicative, present tense) (Karlsson
1977).

Words are conventionally referred to by their citation forms which
serve as dictionary entries, but in the production models the base form may
serve as the pivot of the lexical entry. Lexical access takes place via the
pivot which may substitute for other word forms (satellite entry hypothesis,
Lukatela & al. 1980). The present data shows that the aphasics only seldom
resort to the conventional citation forms. Most of the unmarking errors
resembling base forms may (but need not) result from leaving off some
word-final sounds or syllables.
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Neologistic compounds and derived words provide firmer evidence
for the use of construction procedures in speech production. An analysis of
the non-existent word forms may provide further evidence over the mental
lexicon and the composition of word forms, e.g. whether it is based on

stems (Niemi, Laine, Tuominen 1994) or on prototypical word forms
(Karlsson 1986).

4. Regularization

Regularization errors arise during the speaker’s construction of word
forms. The speaker retrieves the pivot of the lexical entry, to which he
attaches the affixes without applying the required morphophonological
rules. Full regularization refers to the concatenation of elements retrieved
from the lexicon, while in partial regularization some but not all
morphophonological rules seem to have applied. For the present purposes it
suffices to assume that the affixes are selected on the basis of some
functional information (e.g. stem+plural+inessive, as in Karlsson 1983).
According to the production models (Garrett 1982, Levelt 1989, Bock &
Levelt 1994), the phonological form of the suffixes is determined late in the
derivation process (at the positional level, in the prosody generator, or
during phonological processing) because in the exchange errors suffixes are
stranded and they accommodate to the exchanged content words.

(1) kdveleevit [kivele-e-vit pro kivele-vit]
walk-sG3-PL3
‘they walk’

(2) poikaita [poika-i-ta pro poik-i-a]

nestling-PLURAL-PARTITIVE
‘a few nestlings, young birds’

In the most predictable cases, the speaker joins suffix morphemes to
nominative singular forms of nouns (example 2) or to the base forms of
verbs, the 3" person singular in example (1). These are examples of full
regularization. The interpretation of the errors is complicated. Firstly, the
use of the 3" person singular as the base form (example 1) might in fact be
an on-line correction due to some hesitation in the choice of style. The 3™
person singular substitutes for the 3™ person plural in colloquial speech,
and the form in (1) may be a blend of two stylistic variants competing for
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the same place in the utterance. Secondly, this may simply be a
phonological error, the lengthening of the vowel “e” in a syllable carrying
secondary stress.

(3) tultaan tullaan [tul-ta-an pro tul-la-an]
come-PASSIVE-POSSESSIVE ~ come-PASSIVE-POSSESSIVE
‘are coming’

Example (3) may demonstrate the avoidance of ill-legal word forms and the
preference for real words. The speaker is obviously using the verb stem
“tul” ‘to come’, but for this verb there is no such word form as “tultaan”.
This form may result from regularization. The consonant stem “tul” ‘to
come’ is correct, and what is regularized is the sign of passive. This
assimilation rule is unproductive and it is not applied in the corresponding
past tense form “tultiin” [tul-t-i-in]. Alternatively we could assume that the
speaker locates “tultiin” in his lexicon and constructs the present tense form
analogically, e.g.

tultiin : x — pédéstiin : pddstddn = x = tultaan.

Furthermore, the stem “tul” is homonymous and the form “tultaan” may be
a malapropism (Fay & Cutler 1977, Zwicky 1982).

5. Analogy and gang effects

An alternative to constructing words by affixation 1is analogical
composition. In the regularization errors, words join the most productive
paradigms, whereas gang effects refer to cases where unproductive
paradigms attract new members (Bybee 1985, Ch. 5, Prideaux 1984,
Stemberger & MacWhinney 1988, modeled by e.g. Skousen 1989 and
Stemberger 1998). In example (2), the speaker may have either the word
“poika” ‘boy, son’ or the word “poikanen” ‘nestling’ in her mind, or she
may hesitate between the two words which are competing for the same
place in the utterance (a typical occasion for blends). The two words are
synonyms in this context. If the speaker ends up having the stem “poikas”
in her mind, she may associate it with another paradigm of the type
“koiras” ‘male (animal)’ which may provide the model according to which
the word is inflected (proportional analogy, Anttila 1976).
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poikas : x — koiras : koiraita = x = poikaita

As the speaker had considerable difficulties in articulation, the avoidance
of “s” may be the reason for choosing a strategy which gives rise to a word
form with only stop consonants. The form could result from synchronic
analogy described by Van Marle (1990) as it shows oversimplification
typical of analogy, namely it violates consonant gradation (such violations
also occur in slips of the tongue, Dufva 1992). The example may provide
some evidence for the variable paradigmatic connections between words
and word forms (Paunonen 2003) or for the speaker’s examination of
partial lexical similarities on which the construction of the word form is
based (Anshen & Aronoff 1988).

(4) ison kis linzu linzun  kanssa [linzu-n pro linnu-n]
big-GEN ca(t) bird bird-GENwith (GEN = genitive)
‘with the big bird’

In example (4) we have a non-existent stem “linzu” where a voiced sibilant
“z” 1is substituted for a morphophoneme, i.e. a consonant subject to
qualitative consonant gradation (nt : nn). The root seems to have joined a
less productive paradigm with a more complex consonant variation (nt : nn
: ns, e.g. “kansi” ‘cover’). The sign of genitive may be accompanied by an
active gap which is filled by an analogous neologism built through
overgeneralization (“kansi” = “linzu”). These kinds of overgeneralizations
have been observed with lexicalization and they are indicative of full
listing. All the production errors need not be selection errors, even if all the
stems were listed in the lexicon, but new stems may result from the
application of lexical redundancy rules. The lexical form may also be
underspecified. Alternatively, the error may be due to phonological
complication. This is the only voiced sibilant in the data, and such
hypercorrect usage might result from the mild articulation problems of this
aphasic speaker. Syntagmatic factors may also play a role here. Both the
preceding and the following words have sibilants which might be
perseverated and/or anticipated (Kilani-Schoch 1982). The interaction of
morphology and articulation may create opportunities for such errors to
arise.
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(5) ankkia [ankk-i-a pro ankko-j-a]
duck-PLURAL-PARTITIVE
‘a few ducks’

In example (5) the word “ankka” ‘duck’ with an illabial vowel in the first
syllable has been inflected in the same way as words with a labial vowel in
the first syllable (e.g. koira ‘dog’: koiria [koir-i-a]). The standard partitive
plural is “ankkoja”, in spoken and dialectal Finnish there is variation, e.g.
“ankoi” with only the sign of plural, the sign of partitive missing.

The partitive 1s famous for its proneness to errors (Helasvuo & al.
2001, Laine & al. 1995, Martin 1995). Partitive word forms are good
candidates for full-listed word forms in Finnish because of their high
frequency and their “irregularity”.

There were six substitutions in the present data where partitive plural
was used instead of singular, i.e. marked forms were substituted for
unmarked ones (Niemi & al. 1990). The word form koiria [koir-i-a]
(partitive plural of “koira” ‘dog’) was used twice when partitive singular
koiraa [koira-a] was expected. Additionally, the partitive plural form lehtid
substituted for the partitive singular “lehted” [lehte-d] four times in the
data. For irregular words ending in “i” (e.g. lehti ‘newspaper’), it is
impossible to distinguish between regularization errors and substitutions
(the partitive singular/plural /lehtii may either be a selection error similar to
“koiria” or it may be a regularization error “lehti+4”). As unstressed (esp.
when used in collective sense), the vowel “1” may sometimes undergo
phonetic reduction (e.g. Kukkonen 1993, example 3). A tendency for
phonetic strengthening may promote the substitution of “ia” for “ea”, and
weakening would have the opposite effect resulting in partial regularization
since a vowel stem is substituted for a consonant stem. Such regularization
can be accounted for by analogy, e.g.

poikia : x — lehtid : lehted = x = poikoa.
6. Discussion

The production of speech may require the application of various strategies.
It is not necessary to assume that e.g. morpheme boundaries would be
marked in the lexicon, but they may be added by parsing similar to that
taking place in perception. In production the speaker has the choice of
either retrieving or composing the word form to be used. The present errors
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indicated that some kind of construction takes place, but this does not mean
that the word forms were not listed. The speaker with difficulties in
retrieving lexical information may compose the word form.

The ease of articulation—or some other reasons—may lead the
speaker to creatively exploit the variable lexical connections and to
produce non-existent but comprehensible word forms. The possible
feedback from articulation to morphology can be accounted for by
connectionist models of speech production. Regularization is somewhat
more common than rendering words irregular. The erroneous words were
relatively frequent, and analogical composition can account better for the
errors than the affixation hypothesis. Performance factors may also play
role in the genesis of morphological errors, as the speaker’s failure in
selecting one of the word forms competing for the same place in the
utterance may result in the contamination of the two stylistic variants.

Linguistic analysis does not explain the errors completely because it
ignores e.g. psychological factors such as attentiveness. The pursuit of
more reliable results has led aphasiologists to conduct case studies. For
normal speech, experimental elicitation of slips is a more appropriate
approach, and it should obviously be accompanied by a careful analysis of
morphological variation.

References

Ahlsén, Elisabeth (1994) Cognitive morphology in Swedish: studies with normals and
aphasics. Nordic Journal of Linguistics 17: 61-73.

Aitchison, Jean (1987) Words in the Mind. Oxford: Blackwell.

Anshen, Frank & Mark Aronoff (1988) Producing morphologically complex words.
Linguistics 26: 641-655.

Anttila, Raimo (1976) Analogy. Trends in Linguistics; State-of-the-Art Reports. The
Hague: Mouton.

Bock, Kathryn & Willem Levelt (1994) Language Production: Grammatical Encoding.
In Morton Ann Gernsbacher (ed.), Handbook of Psycholinguistics, pp. 945-984.
San Diego, CA: Academic Press.

Butterworth, Brian (1983) Lexical Representation. In Brian Butterworth (ed.) Language
Production, Volume 2: Development, Writing and Other Language Processes, pp.
257-294. London: Academic Press.

Bybee, Joan L. (1985) Morphology: The Study of the Relation between Meaning and
Form. Amsterdam & Philadelphia, PA: John Benjamins.

Clahsen, Harald (1997) The representation of participles in the German mental lexicon:
Evidence for the dual-mechanism model. In Geert Booij & Jaap van Marle (eds.)
Yearbook of Morphology, pp. 73-95. Dordrecht: Kluwer.



APHASIC ERRORS AS EVIDENCE 217

——(1999) Lexical entries and rules of language: A multidisciplinary study of German
inflection. Behavioral and Brain Sciences 22: 991-1060.

Dufva, Hannele (1992) Slipshod Utterances: A Study of Mislanguage. Studia
Philologica Jyviskyldensia 26. Jyvaskyld: University of Jyvéskyla.

Fay, David A. & Anne Cutler (1977) Malapropisms and the structure of the mental
lexicon. Linguistic Inquiry 8: 505-520.

Garrett, Merrill F. (1982) Production of Speech: Observations from Normal and
Pathological Language Use. In Andrew W. Ellis (ed.) Normality and Pathology in
Cognitive Functions, pp. 19-76. London: Academic Press.

Goodglass, Harold & Lise Menn (1985) Is Agrammatism a Unitary Phenomenon? In
Mary-Louise Kean (ed.) Agrammatism, pp. 1-26. Orlando, FL: Academic Press.

Helasvuo, Marja-Liisa, Anu Klippi & Minna Laakso (2001) Grammatical structuring in
Broca’s and Wernicke’s aphasia in Finnish. Journal of Neurolinguistics 14: 231—
254.

Jakobson, Roman (1971) Zur Struktur des Russischen Verbums. Selected Writings, I1.
Word and Language, pp. 3—15. The Hague, Paris & New York, NY: Mouton
Karlsson, Fred (1977) Erdistd morfologian teorian ajankohtaisista ongelmista.

Sananjalka 19: 26-54.

—— (1983) Suomen kielen ddnne- ja muotorakenne. Porvoo, Helsinki & Juva: Werner
Soderstrom Osakeyhtio.

—— (1986) Frequency considerations in morphology. Zeitschrift fiir Phonetik,
Sprachwissenschaft und Kommunikationsforschung 39.1: 19-28.

Kilani-Schoch, Marianne (1982) Processus phonologiques, processus morphologiques
et lapsus dans un corpus aphasique. Publications Universitaires Européennes ;
XXI Linguistique 17. Berne: Editions Peter Lang SA.

Kukkonen, Pirkko (1990) Patterns of Phonological Disturbances in Adult Aphasia.
Suomalaisen Kirjallisuuden Seuran Toimituksia 259. Helsinki: Suomalaisen
Kirjallisuuden Seura.

—— (1993) On paragrammatism in Finnish. Nordic Journal of Linguistics 16: 123—
135.

Laine, Matti, Jussi Niemi, Pédivi Koivuselkd-Sallinen & Jukka Hyond (1995)
Morphological processing of polymorphemic nouns in a highly inflecting
language. Cognitive Neuropsychology 12.5: 457-502.

Leheckova, Helena (2001) Manifestation of aphasic symptoms in Czech. Journal of
Neurolinguistics 14: 179-208.

Levelt, Willem J. M. (1989) Speaking: From intention to articulation. Cambridge, MA:
The MIT Press.

Lukatela, G., B. Gligorijevic & A. Kostic (1980) Representation of nouns in the internal
lexicon. Memory & Cognition 8.5: 415-423.

Marle, Jaap van (1990) Rule-Creating Creativity: Analogy as a Synchronic
Morphological Process. In Wolfgang U. Dressler & Hans C. Luschiitzky & Oskar
E. Pfeiffer & John R. Rennison (eds.) Contemporary Morphology, pp. 267-273.
Berlin & New York, NY: Mouton de Gruyter.

Martin, Maisa (1995) The Map and the Rope: Finnish nominal inflection as a learning
target. Studia Philologica Jyviskyldensia 38. Jyviskylad: University of Jyvéskyla.



218 PIRKKO KUKKONEN

Niemi, Jussi, Matti Laine, Ritva Héanninen & Pidivi Koivuselkd-Sallinen (1990)
Agrammatism in Finnish. In Lise Menn & Loraine K. Obler (eds.) Agrammatic
Aphasia: A cross-language narrative sourcebook, pp. 1013—-1085. Amsterdam &
Philadelphia, PA: John Benjamins.

Niemi, Jussi, Matti Laine & Pidivi Koivuselkd-Sallinen (1994) Mental morphology and
the Finnish verb: Aphasiological and normal data. Brain and Language 47: 509—
S511.

Niemi, Jussi, Matti Laine & Juhani Tuominen (1994) Cognitive morphology in Finnish:
Foundations of a new model. Language and Cognitive Processes 9.3: 423-446.

Niemi, Sinikka & Jussi Niemi (2002) Emergent Nature of Morphological Paradigms:
Plural Inflection in Swedish and Finnish. In Renate Pajusalu & Tiit Hennoste
(eds.) Téihendusepiiiidja: Piihendusteos professor Haldur Oimu 60. siinnipdevaks
22. januaari 2002. Catcher of the Meaning: Festschrift for Professor Haldur Oim
on the occasion of his 60th birthday, pp. 285-296. Tartu: Tartu Ulikooli Kirjastus.

Paunonen, Heikki (2003) Suomen kielen morfologisista muutosmekanismeista. In Lea
Laitinen, Hanna Lappalainen, Pdivi Markkola & Johanna Vaattovaara (eds.) Kieli
15: Muotojen mieli: kirjoituksia morfologiasta ja variaatiosta, pp. 187-248.
Helsinki: Helsingin yliopiston suomen kielen laitos.

Pinker, Steven (2000) Words and Rules: The ingredients of language. London: Phoenix.

Prideaux, Gary D. (1984) Psycholinguistics: The experimental study of language.
Beckenham & Sydney: Croom Helm.

Skousen, Royal (1989) Analogical Modeling of Language. Dordrecht: Kluwer.

Stemberger, Joseph Paul (1998) Morphology in language production with special
reference to connectionism. In Andrew Spencer & Arnold M. Zwicky (eds.) The
Handbook of Morphology, pp. 428—451. Oxford: Blackwell.

Stemberger, Joseph Paul & Brian MacWhinney (1988) Are inflected forms stored in the
lexicon? In Michael Hammond & Michael Noonan (eds.) Theoretical
Morphology, pp. 101-116. New York, NY: Academic Press.

Zwicky, Arnold (1982) Classical malapropisms and the creation of a mental lexicon. In
Loraine K. Obler & Lise Menn (eds.) Exceptional Language and Linguistics, pp.
115-132. New York, NY: Academic Press.

Contact information:

Pirkko Kukkonen

Department of General Linguistics
P.O. Box 9 (Siltavuorenpenger 20 A)
FI-00014 University of Helsinki
kukkonen(at)ling(dot)helsinki(dot)fi




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


