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ABSTRACT 
As opposed to representing a document as a “bag of words” in most 
information retrieval applications, we propose a model of 
representing a web page as sets of named entities of multiple types. 
Specifically, four types of named entities are extracted, namely 
person, geographic location, organization, and time. Moreover, the 
relations among these entities are also extracted, weighted, 
classified and marked by labels. On top of this model, some 
interesting applications are demonstrated. In particular, we introduce 
a notion of person-activity, which contains four different elements: 
person, location, time and activity. With this notion and based on a 
reasonably large set of web pages, we are able to show how one 
person's activities can be attributed by time and location, which 
gives a good idea of the mobility of the person under question. 

Categories and Subject Descriptors 
H.1.1 [Models and Principles]: Systems and Information Theory 

General Terms 
Algorithms, Measurement 
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1. INTRODUCTION 
With the explosive growth of the Web, it has become increasingly 
necessary for users to utilize automated applications in finding the 
desired information from a large number of web pages. Web content 
mining can be broadly defined as the discovery and analysis of 
desirable information from the page content of the web. The prevailing 
representation of the web page content is the bag-of-words model, 
whereas we think that named entities in the content are more important 
and informative for in-depth mining. We propose a novel named-entity-
based model for page content, which consists of multiple types of 
named entities along with relations between them. Specifically, we 
utilize four types of named entities, person, location, organization and 
time, with the relations between them to represent the web page. 
Furthermore, we weight, classify and label the relations. With this 
model, we can construct a series of interesting applications, such as a 
system tracking the entity’s activities by time line and geographical 
space. In the following of this article, we will illustrate the details of this 
model, along with the related key techniques and two interesting 
applications. 

2. AN OVERVIEW OF  THE MODEL AND 
A PRELIMINARY APPLICATION 
2.1 Named Entity Discovery 
As for the complexity and diversity of the Web, traditional named 
entity (NE) discovery methods, such as rule-based method and 
model-based method, do not always work due to the lack of 
scalability. In our research, we combine these two types of methods 
to make the extraction more scalable. Taking person entity as an 
example, we combine a rule-based method, a model-based method, 
and a Bayesian method to make the NE extraction more scalable. 
For the rule-based method, we use three types of information as 
rules. For the model-based method, we utilize the HMM model. As 
for the Bayesian method, we assume the first name and the last 
name of a candidate person name are independent, and use naive 
Bayesian method to assess a confidence to the candidate person 
name. Our method not only fits on person entity but also other types 
of name entities. Readers can refer to [1] for more details. 

2.2 Time Discovery 
We consider two kinds of time that are important for a web page: 
one is the page-born time, which indicates when the page is 
available on the web; the other is page-content time, which 
indicates when the event described in this page happened. 
Although we can use the LMT (last modified time) to measure the 
former, we think it’s not desirable for two reasons: first, a great 
number of pages don't have LMTs or their LMTs are randomly 
set; second, the time we are interested in is when the page can be 
accessed on the web rather than when it's born. Therefore, we 
choose to use the time when our crawler finds this page as the 
page-born time. Comparing to page-born time, page-content time 
is more valuable and more difficult to obtain. We try to uncover it 
from both the URL and the page text. A page's URL may contain 
date information. We choose a set of URLs manually from the 
pages crawled and learn the time patterns from these URLs. Then 
we can obtain the time information from URL by applying these 
patterns. We also observe that many news web pages contains the 
page-content times, which are often located just right after the 
title. Based on this observation, we divide one page into a 
sequence of text quarks by VIPS[2], and extract the candidate 
time from small quarks. We compare the time from both URL and 
text, and choose the earlier one as the page-content time. 

2.3 Relation Discovery 
After the extraction of the four types of entities, we utilize the 
unsupervised method to explore the relations among these entities. 
Given the redundancy of web pages, we employ entity cooccurence to 
locate the entity pairs which might own one relation. Previous relation Copyright is held by the author/owner(s).  
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analysis researches[3] only use the context over the cooccurence as the 
representation of this pair. It works well in a small corpus, whereas in 
the case of web content mining its performance is not acceptable. Thus, 
we use search engine to extend the representation: we choose some key 
terms from the cooccurence context using term distance as the selection 
criterion, then construct a query using these terms and send it to the 
search engine. We use the retrieved pages' content as the representative 
text. To the relation classification, we use the label propagation 
algorithm[4] based on graph. 

2.4 Entity-based Page Model 
We then introduce the entity-based page model. This model 
represents each page using the persons, locations, organizations, 
relations and time which are extracted from the page: P={(p1,…,pi), 
(l1,…,lj), (o1,…,ok), (r1,…,ru), T}, where pi is a person entity, lj is a 
location entity, ok is a organization entity, ru is a relation pair and 
T is the page time. By combining all the page models, we can 
generate a global entity model of a set of web pages. It contains 
entity list from the page set, the entity relations based on 
cooccurence, the entity relations based on links between pages 
where the entities are found. This global entity model is denoted 
by G={EntityList, CoReList, LinkReList}, where EntityList is the 
entity list, CoReList is the cooccurence relation list, and 
LinkReList is the link relation list. Further analysis on this global 
model can answer some interesting questions such as: How many 
web pages are there that describe events happened at location L? 
What is the activity track of person P in the past year? Former 
researches can only get some specious answers from the bag-of-
words model, whereas our new entity-based model pays more 
attention to the entities and relations, this effort can help us to dig 
more knowledge from the pages’ content. 

 
Figure 1. page-location mapping. 

2.5 A Proof of Concept Application 
We select the top 100 Chinese news sites in 
http://www.alexa.com as the seed sites and crawl each site down 
to four levels depth. This crawling process continues for 30 days, 
from October 1, 2007. We obtain 700K pages each day, and a 
total of 20M pages are crawled. After the crawling, we extract the 
persons, locations and organizations from them. The page-born 
time of each page is set as the crawled time, whereas the page-
content time is extracted as described previously. To extract the 
entity relations among entities, we choose the top 1000 persons, 
from the totally 885108 persons, sorted by document frequency 
as the candidate entities. And 72562 relation pairs are found 
among these persons. The relation’s weight is calculated and the 
relation pairs are classified into four categories: politics, culture, 
sports and entertainment. Based on the former process, our system 
provides two basic services now: page-location mapping and 

person friend searching. In page-location mapping we use Google 
Map API to show the number of pages that contains a particular 
location. In person friend searching, user can explore the relation 
set extracted from the top 1000 persons. The weight and type of 
each relation pair are available. We also show the change of 
weight during a period of time which usually implies the 
occurrence of some events at the inflexion. 

 
Figure 2. person friend search. 

3. CONCLUSION AND FUTURE WORKS 
In this paper, we briefly describe a new page model for web 
content mining. Instead of using all the terms in the text, our 
model pays more attention to various kinds of named entities in a 
page, such as person, location, organization and time. We develop 
a series of entity extraction methods to obtain these entities and 
their attributes. We explore the relations among these entities, 
calculate the weight, classify and label these relation pairs. By 
applying the methods to a set of pages crawled over 30 days, we 
implement a demonstration system which is able to show page-
location mapping and be used for person friend search. 

For future works, we have two research interests. One is to 
explore the evolution of entities and relations over time. A sudden 
change in the count of the entity appearance or in the relation 
weight may imply some important events on this entity or entity 
pair. Another area is to focus on person activity tracking which 
combines person, time, location and action together. And some 
advance issue such as conflicting relations, malicious information 
should also be considered. 

Acknowledgements. This work is supported by NSFC (60773162) 
and 863 project 2006AA01Z196, HKSAR CERG (CityU 
1456/06H) and City University of Hong Kong SRG (7001882). 

4. REFERENCES 
[1] Conglei Yao, Nan Di. Technique Report: Mining the whole 

set of person names from the Chinese Web. 
http://net.pku.edu.cn/~ycl/wdtr.pdf. 

[2] Yu, S., Cai, D., Wen, J.-R. and Ma, W.-Y., Improving 
Pseudo-Relevance Feedback in Web Information retrieval 
Using Web Page Segmentation, In Proceedings of WWW’ 
03, pages 11-18. 

[3] Takaaki Hasegawa, Satoshi Sekine, and Ralph Grishman. 
Discovering relations among named entities from large 
corpora. In Proceedings of ACL’ 04, pages 415-422. 

[4] Jinxiu Chen, Donghong Ji, Chew L. Tan, and Zhengyu Niu. 
Relation extraction using label propagation based semi-
supervised learning. In Proceedings of ACL' 06, pages 129–
136. 

1100

WWW 2008 / Poster Paper April 21-25, 2008 · Beijing, China



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Academy
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Alba
    /AlbaMatter
    /AlbaSuper
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BabyKruffy
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chick
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Croobie
    /CurlzMT
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Fat
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Freshbot
    /Frosty
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GlooGun
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jenkinsv20
    /Jenkinsv20Thik
    /Jokerman-Regular
    /Jokewood
    /JuiceITC-Regular
    /Karat
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /Poornut
    /PoorRichard-Regular
    /Porkys
    /PorkysHeavy
    /Pristina-Regular
    /PussycatSassy
    /PussycatSnickers
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /Square721BT-Roman
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /WeltronUrban
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


