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Abstract
The Japanese language has various types of functional expressions. In order to organize Japanese functional expressions with various
surface forms, a lexicon of Japanese functional expressions with hierarchical organization was compiled. This paper proposes how to
design the framework of identifying more than 16,000 functional expressions in Japanese texts by utilizing hierarchical organization
of the lexicon. In our framework, more than 16,000 functional expressions are roughly divided into canonical / derived functional
expressions. Each derived functional expression is intended to be identified by referring to the most similar occurrence of its canonical
expression. In our framework, contextual occurrence information of much fewer canonical expressions are expanded into the whole
forms of derived expressions, to be utilized when identifying those derived expressions. We also empirically show that the proposed
method can correctly identify more than 80% of the functional / content usages only with less than 38,000 training instances of manually
identified canonical expressions.
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1. Introduction
The Japanese language has many compound functional ex-
pressions which consist of more than one word includ-
ing both content words and function words. Recognition
and semantic interpretation of compound functional expres-
sions are especially difficult because it often happens that
one compound expression may have both a literal (in other
words, compositional) content word usage and a non-literal
(in other words, non-compositional) functional usage.
For example, Table 1 shows two example sentences with
a compound expression “て (te) よい (yoi)”, which con-
sists of a conjunctive particle “て (te)”, and a base form “よ
い (yoi)” of an adjective “よい (yoi)”. In the sentence (1),
the compound expression functions as an auxiliary verb and
has a non-compositional functional meaning “may”. On the
other hand, in the sentence (2), the expression simply cor-
responds to a literal concatenation of the usages of the con-
stituents: the conjunctive particle “て (te)” and the adjective
“よい (yoi)”, and has a content word meaning “good (∼)
because ∼”. Therefore, when considering machine trans-
lation of those Japanese sentences into English, it is neces-
sary to precisely judge the usage of the compound expres-
sion “て (te)よい (yoi)”, as shown in the English translation
of the two sentences in Table 1.
Considering such a situation, it is necessary to develop a
tool which properly recognizes and semantically interprets
Japanese compound functional expressions. Tsuchiya et
al. (2006) formalized the task of identifying Japanese com-
pound functional expressions in a text as a machine learn-
ing based chunking problem. The proposed technique per-
formed reasonably well, while its major drawback is in its
scale. As recently reported in Matsuyoshi et al. (2006), the
Japanese language has a large number of variants of func-
tional expressions, where their total number is counted as

over 16,000. So far, it has not been proved that the tech-
nique of Tsuchiya et al. (2006) can be applied to the whole
list of over 16,000 Japanese functional expressions.
Based on the argument above, this paper proposes how
to design the framework of identifying more than 16,000
functional expressions in Japanese texts by utilizing the re-
cently compiled large scale hierarchical lexicon of Japanese
functional expressions (Matsuyoshi et al., 2006). In our
framework, more than 16,000 functional expressions are
roughly divided into about 1,300 canonical functional ex-
pressions and the remaining derived functional expressions.
Based on a variant of example-based architectures, each de-
rived functional expression is to be identified by referring
to the most similar occurrence of its canonical expression
included in the example database of manually identified
canonical expressions. Contextual occurrence information
of much fewer canonical expressions are expanded into the
whole forms of derived expressions. We empirically show
that the proposed method can correctly identify more than
80% of the functional/content usages only with less than
38,000 instances of manually identified canonical expres-
sions.

2. Hierarchical Lexicon of Japanese
Functional Expressions

In order to organize Japanese functional expressions with
various surface forms, Matsuyoshi et al. (2006) proposed
a methodology for compiling a lexicon of Japanese func-
tional expressions with hierarchical organization1. Mat-
suyoshi et al. (2006) compiled the lexicon with 341 head-
words and 16,801 surface forms. As shown in Table 2,

1http://kotoba.nuee.nagoya-u.ac.jp/
tsutsuji/



Table 1: Examples of Ambiguity of Functional/Content Usages
Expression Example sentence (English translation) Usage

(1) てよい 申し込みが少ないので，価格を下げ てよい ． functional

(te-yoi)
(You may discount the price because we have a small number of
applicants.)

(∼てよい (te-yoi)
= may ∼)

(2) てよい この店は安く てよい 評判だ． content

(te-yoi) (This store has a good reputation because it sells at low prices.)
(∼てよい) (te-yoi))

= good (∼) because ∼)

Figure 1: A Part of the Hierarchical Lexicon of Japanese Functional Expressions

the hierarchy of the lexicon has nine abstraction levels and
Figure 1 shows a part of the hierarchy2. In this hierar-
chy, the root node (in L0) is a dummy node that governs
all the entries in the lexicon. A node in L1 is an entry
(headword) in the lexicon; the most generalized form of
a functional expression. A leaf node (in L9) corresponds
to a surface form (completely-instantiated form) of a func-
tional expression. An intermediate node corresponds to a
partially-abstracted (partially-instantiated) form of a func-
tional expression. The second level L2 distinguishes senses
of Japanese functional expressions. L3 distinguishes gram-
matical functions, L4 distinguishes alternations of func-
tion words, L5 distinguishes phonetic variations, L6 dis-
tinguishes optional focus particles, L7 distinguishes conju-
gation forms, L8 distinguishes normal/polite forms, and L9

distinguishes spelling variations.

2In this lexicon, following Sag et al. (2002), each functional
expression is regarded as a fixed expression, rather than a semi-
fixed expression or a syntactically-flexible expression.

3. Disambiguation of Functional/Content
Usages

3.1. Canonical/Derived Expressions

The underlying motivation of the proposed framework is to
divide the whole list of more than 16,000 functional expres-
sions into about 1,300 canonical functional expressions and
the remaining derived functional expressions. When auto-
matically identifying an occurrence of derived functional
expressions, we refer to the most similar occurrence of its
canonical expression included in the example database of
manually identified canonical expressions.
In the process of dividing the whole list of more than 16,000
functional expressions into canonical and derived expres-
sions, based on our preliminary analysis, we first select 774
expressions at the level L4 as the canonical expressions. In
this analysis, we discovered that expressions which share an
identical L4 level ID have mostly similar contextual occur-
rences and distinction of functional/content usages, while
those which do not share an identical L4 level ID have rel-
atively dissimilar contextual occurrences and distinction of
functional/content usages. We then further distinguish ex-
pressions which have distinct phonetic variations at L5 level
and spelling variations between hiragana and kanji charac-
ters at L9 level as having distinct canonical expressions, re-



Table 2: Nine Abstraction Levels of the Morphological Hierarchy
Abstraction Levels # of entries

L1 Headword 341
L2 Headword with unique meaning 435
L3 Grammatical functions 555
L4 Alternations of function words 774
L5 Phonetic variations 1,187
L6 Insertion of particles 1,810
L7 Conjugation forms 6,870
L8 Normal or desu/masu forms 9,722
L9 Spelling variations 16,801

Figure 2: Example-based Disambiguation of Functional/Content Usages using Canonical/Derivational Relation

sulting in 1,302 canonical expressions in total.
For example, in the case of the canonical expression “て (te)
よい (yoi)” in Figure 2, it has derived expressions such as “
て (te)も (mo)よい (yoi)” having insertion of a particle at
L6 level and “た (ta)って (tte)よい (yoi)” having phonetic
variations at L5 level. In total, “て (te) よい (yoi)” has 36
derived expressions.

3.2. Example-based Disambiguation

j In the proposed framework, we employ an example-based
architecture for disambiguation of functional/content us-
ages. In the example-based architecture, an occurrence
ed of a derived expression exprd is denoted as a tuple
〈md

pre, exprd, m
d
suf 〉 where md

pre and md
suf denote the

morpheme preceding the expression exprd and the one sub-
sequent to exprd. Similarly, an occurrence ec of a canon-
ical expression exprc in the example database of manu-
ally identified canonical expressions is denoted as a tuple
〈mc

pre, exprc, m
c
suf , usage〉 where mc

pre and mc
suf denote

the morpheme preceding the expression exprc and the one

subsequent to exprc, and usage denotes the manually an-
notated usage as “functional” or “content”. Similarity of
ec and ed is defined only when the canonical expression
exprc and the derived expression exprd satisfy the canon-
ical/derivational relation. Their similarity is defined as 2
when mc

pre and md
pre share fine-grained parts-of-speech

(e.g., case-marking particle) and conjugated forms of the
morpheme lexicon IPAdic3 annotated by the Japanese mor-
phological analyzer MeCab4, and mc

suf and md
suf also

share fine-grained parts-of-speech and conjugated forms.
Otherwise, their similarity is defined as 1 when mc

pre and
md

pre share coarse-grained parts-of-speech (e.g., particle)
of IPAdic annotated by the Japanese morphological an-
alyzer MeCab, and mc

suf and md
suf also share coarse-

grained parts-of-speech.
Finally, if examples of both functional and content usages
with the same similarity value are found in the database, we
judge the output to be an error. Also, if any example with

3http://sourceforge.jp/projects/ipadic/
4http://mecab.sourceforge.net/



Table 3: Evaluation Results (%)

(a) correct / error rate of the proposed method
correct rate 82.0

error rate correct if an oracle example is in the example database of canonical expressions 12.7 18.0
not correct even with an oracle example in the example database of canonical expressions 5.3

(b) correct rate of the baseline
preferring the longest morpheme sequence and judging as functional usage 77.2

the similarity value 1 or 2 is not found in the database, we
judge the output to be content usage5.
For example, Figure 2, shows an example of a canonical
expression “て (te)よい (yoi)” and its derived expressions
“て (te) も (mo) よい (yoi)” and “た (ta) って (tte) よい
(yoi)”. As shown in Figure 2, in the example ec-1 of the
canonical expression “て (te)よい (yoi)”, the canonical ex-
pression has the functional usage, and functions as an aux-
iliary verb and has a non-compositional functional mean-
ing “may”. On the other hand, in the example e c-2 of the
canonical expression “て (te)よい (yoi)”, it has the content
usage, and literally means as “good (∼) because ∼”. Then,
both of the examples ed-1 and ed-2 of derived expressions
“て (te) も (mo) よい (yoi)” and “た (ta) って (tte) よい
(yoi)” have similarity values as 2 with the example ec-1 of
the canonical expression “て (te)よい (yoi)”, while they do
not have similarity values defined against the example ec-2.
Thus, they are judged as having the functional usage. Next,
in the case of both the examples ed-3 and ed-4 of derived
expressions “て (te)も (mo)よい (yoi)” and “た (ta)って
(tte) よい (yoi)”, on the other hand, they have similarity
values as 2 with the example ec-2 while they do not have
similarity values defined against the example ec-1. Thus,
they are judged as having the content usage.

4. Evaluation
For evaluation, we collect 37,761 example sentences of 496
canonical expressions from the 1995 Mainichi newspaper
text corpus and manually annotate the usages of canoni-
cal expressions as functional or content. From the 1995
Mainichi newspaper text corpus, we also collect 2,832 ex-
amples of 248 derived expressions for evaluation. Out of
the evaluation instances, about 80% are annotated as func-
tional usage.
As in Table 3 (a), the proposed method achieved 82.0% cor-
rect rate. As with the case of usual example-based meth-
ods, the performance of the proposed method depends on
the scale of the example database of canonical expressions.
If we assume that we add an oracle example of the canon-
ical expression to the database for each of the evaluation

5More specifically, the task of identifying Japanese compound
functional expressions is actually formalized as the task of chunk-
ing a morpheme sequence into a functional chunk or a content
chunk. In this formalization, we prefer the longest morpheme
sequence which represents a derived expression and satisfies the
similarity value 1 or 2 against an example of canonical expression
in the example database.

instances of derived expressions, we improve 12.7% of the
whole evaluation instances, which amount to almost 95%
correct rate in total. For the remaining 5.3% of the eval-
uation instances, examples of canonical expressions with
the usage other than the reference one have the similarity
value larger than those with reference usage. Table 3 (b)
also shows the correct rate of a baseline as 77.2%, where
it prefers the longest morpheme sequence and judges the
usage of the evaluation instance as functional.

5. Related Works

Ambiguities of functional/content usages has been well
studied in Tsuchiya et al. (2005), Tsuchiya et al. (2006),
and (Shudo et al., 2004). Tsuchiya et al. (2005) reported
that, out of about 180 compound expressions which are fre-
quently observed in the newspaper text, one third (about 60
expressions) have this type of ambiguity. Next, Tsuchiya
et al. (2006) formalized the task of identifying Japanese
compound functional expressions in a text as a machine
learning based chunking problem. The proposed technique
performed reasonably well, while its major drawback is in
its scale. So far, the proposed technique has not yet been
applied to the whole list of over 10,000 Japanese func-
tional expressions. (Shudo et al., 2004) also studied ap-
plying manually created rules to the task of resolving func-
tional/content ambiguities, where their approach has limi-
tation in that it requires human cost to create manually and
to maintain those rules.

Utsuro et al. (2007) and (Nivre and Nilsson, 2004) studied
syntactic analysis of functional expressions in sentences.
Utsuro et al. (2007) studied how to incorporate the pro-
cess of analyzing compound non-compositional functional
expressions into the framework of Japanese statistical de-
pendency parsing. (Nivre and Nilsson, 2004) also reported
improvement of Swedish parsing when multi word units are
manually annotated.

In the area of machine translation, Sakamoto et al. (2009)
and Nagasaka et al. (2010) applied the “Sandglass” ma-
chine translation architecture (Yamamoto, 2002) to the task
of translating Japanese functional expressions into English.
Unlike Sakamoto et al. (2009) and Nagasaka et al. (2010),
in order to address the issue of resolving various ambigu-
ities of a compound expression in machine translation of
Japanese functional expressions, Abe et al. (2011) took the
approach of example-based machine translation (Sommers,
2003).



6. Concluding Remarks
We design the framework of identifying more than 16,000
functional expressions in Japanese texts by utilizing the
large scale hierarchical lexicon of Japanese functional ex-
pressions. In our framework, each derived functional ex-
pression is to be identified by referring to the most similar
occurrence of its canonical expression.

7. References
Y. Abe, T. Suzuki, B. Liang, T. Utsuro, M. Yamamoto,

S. Matsuyoshi, and Y. Kawada. 2011. Example-based
translation of Japanese functional expressions utilizing
semantic equivalence classes. In Proc. MT Summit XIII
4th Workshop on Patent Translation, pages 91–103.

S. Matsuyoshi, S. Sato, and T. Utsuro. 2006. Compilation
of a dictionary of Japanese functional expressions with
hierarchical organization. In Proc. ICCPOL, LNAI: Vol.
4285, pages 395–402. Springer.

T. Nagasaka, R. Shimanouchi, A. Sakamoto, T. Suzuki,
Y. Morishita, T. Utsuro, and S. Matsuyoshi. 2010. Uti-
lizing semantic equivalence classes of Japanese func-
tional expressions in translation rule acquisition from
parallel patent sentences. In Proc. 7th LREC, pages
1778–1785.

J. Nivre and J. Nilsson. 2004. Multiword units in syntactic
parsing. In Proc. LREC Workshop, Methodologies and
Evaluation of Multiword Units in Real-World Applica-
tions, pages 39–46.

I. Sag, T. Baldwin, F. Bond, A. Copestake, and
D. Flickinger. 2002. Multiword expressions: A pain in
the neck for NLP. In Proc. 3rd CICLING, pages 1–15.

A. Sakamoto, T. Nagasaka, T. Utsuro, and S. Matsuyoshi.
2009. Identifying and utilizing the class of monosemous
Japanese functional expressions in machine translation.
In Proc. 23rd PACLIC, pages 803–810.

K. Shudo, T. Tanabe, M. Takahashi, and K. Yoshimura.
2004. MWEs as non-propositional content indicators. In
Proc. 2nd ACL Workshop on Multiword Expressions: In-
tegrating Processing, pages 32–39.

H. Sommers. 2003. An overview of EBMT. In M. Carl
and A. Way, editors, Recent Advances in Example-Based
Machine Translation, pages 3–57. Kluwer Academic.

M. Tsuchiya, T. Utsuro, S. Matsuyoshi, S. Sato, and
S. Nakagawa. 2005. A corpus for classifying usages of
Japanese compound functional expressions. In Proc. PA-
CLING, pages 345–350.

M. Tsuchiya, T. Shime, T. Takagi, T. Utsuro, K. Uchi-
moto, S. Matsuyoshi, S. Sato, and S. Nakagawa. 2006.
Chunking Japanese compound functional expressions by
machine learning. In Proc. Workshop on Multi-Word-
Expressions in a Multilingual Context, pages 25–32.

T. Utsuro, T. Shime, M. Tsuchiya, S. Matsuyoshi, and
S. Sato. 2007. Learning dependency relations of
Japanese compound functional expressions. In Proc.
Workshop on A Broader Perspective on Multiword Ex-
pressions, pages 65–72.

K. Yamamoto. 2002. Machine translation by interaction
between paraphraser. In Proc. 19th COLING, pages
1107–1113.



<<
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /JPN <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


