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ABSTRACT 
Sentiment classification on tweet events attracts more interest in 
recent years. The large tweet stream stops people reading the 
whole classified list to understand the insights. We employ the co-
training framework in the proposed algorithm. Features are split 
into text view features and non-text view features. Two Random 
Forest (RF) classifiers are trained with the common labeled data 
on the two views of features separately. Then for each specific 
event, they collaboratively and periodically train together to boost 
the classification performance. At last, we propose a “river” graph 
to visualize the intensity and evolvement of sentiment on an event, 
which demonstrates the intensity by both color gradient and 
opinion labels, and the ups and downs of confronting opinions by 
the river flow. Comparing with the well-known sentiment 
classifiers, our algorithm achieves consistent increases in accuracy 
on the tweet events from TREC 2011 Microblogging and our 
database. The visualization helps people recognize turning and 
bursting patterns, and predict sentiment trend in an intuitive way. 

Categories and Subject Descriptors 
I.2.7 [Natural Language Processing]: Text analysis.  
General Terms 
Algorithms, Design, Experimentation. 
Keywords 
co-training, sentiment analysis, visualization, Microblog events 

1. INTRODUCTION 
The booming Twitter service attracts more people to post their 
feelings and opinions on some trending topics or events online. 
Sentiment analysis plays an import role to help people understand 
that. Recent sentiment analysis studies show many interests in 
large-scale tweets or blogs [1-3]. Some studies [2, 3] especially 
focus on the sentiment evolvement of tweet events.  

However, with poorly designed sentiment visualization, it 
prevents people to grasp the insights, without reading the large 
classified list of unstructured tweets. The opinion triangle and ring 
[4] used periodic pattern, which is not applicable to visualize the 
sentiment evolvement of event series. Alper et al. Hao et al. [5] 
used pixel cell-based sentiment calendars and high density geo 
maps for visualization. Nevertheless, those visualizations cannot 
show the dynamics and trend of sentiment over time series. 

In our algorithm, we employ co-training framework [6], and two 
sentiment classifiers with different view of features are 
collaboratively and periodically trained on tweet stream. In the 
visualization phase, we propose a “river” graph to intuitively 
show the sentiment classification results for a tweet event. 

2. CO-TRAINING 
Unlike the product reviews usually companied with a scoring 
mechanism that quantifies the overall sentiment, tweets lack 
labeled data. It is a labor-intensive task to manually label a large 
number of tweets, thus we can only annotate a small set of them, 
and use the semi-supervised method to utilize the unlabeled ones 
to boost the performance. Meanwhile, since a tweet is extremely 
short, it is necessary to extract more features. Besides the 
traditional textual features, we also need to explore the non-
textual features.  

Based on the above observations, we design a two-view semi-
supervised method for sentiment classification on tweets, which 
employs the co-training framework. We start to train the 
classifiers ܥଵ and ܥଶ them on a common set of labeled tweets L, 
and two views of features separately. Then for every specific 
event, ܥଵand ܥଶ classify the incoming tweets in a time period t1, 
and select confident ones to augment the labeled set L. And we 
select the p positive tweets and n negative ones, when the 
classifiers agree most. Several iterations of co-training are 
executed, and output final classification results by multiplying the 
scores from both classifiers. In the next period, with last trained 
classifiers ܥଵ and ܥଶ, we continue the co-training iteratively and 
classifying next tweets in stage t2. Finally, we obtain the weights 
 ሻ for each incoming tweet t, which denote theݐሻ, and ݊ሺݐሻ, ݉ሺݐሺ݌
probabilities that tweet t belongs to the positive, neutral and 
negative classes. 

Features are split into two views, i.e. textual feature and non-
textual feature. The textual feature, PMI-IR [7] for each sentiment 
word w, is computed as: 

PMI– IRሺݓሻ ൌ ݈݃݋ଶ ቂ௛௜௧௦ሺ௪ ோ஺ோ "௘௫௖௘௟௟௘௡௧"ሻ௛௜௧௦ሺ"poor"ሻ
௛௜௧௦ሺ௪ ோ஺ோ "௣௢௢௥"ሻ௛௜௧௦ሺ"excellent"ሻ ቃ  , ݓ א ܲ 

where hits(•) is the number of the query results, and P denotes the 
sentiment dictionary. Here, we use WordNet Affect [8] for 
sentiment words. Non-textual features include emoticons, 
temporal features, and punctuation. A set of emoticons from 
Wikipedia are collected as a dictionary, such as :-), :), 
(>_<), >:[, :-(, :(, etc. People tend to act differently in the morning 
and the noon, the beginning and ending of a week or month, 
spring and winter, etc. Thus we classify the post time into 
different hours, dates, day of week and months as temporal 
features. Punctuation marks such as exclamation mark (!), 
question mark (?), express the emotional intensity. Thus the term 
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frequency of each punctuation mark in a tweet is counted for the 
feature. 

3. SENTIMENT VISUALIZATION 
There are some important ingredients that determine the 
visualization graph, such as graph geometry, layer ordering and 
coloring, and sentiment words labels. 

We define density function ρi as the distribution of the number of 
tweets belonging to sentiment class i. Let the bottom curve 
function of the visualization graph be S0. Thus, the upper 
boundary of the layer of the sentiment class i is Si = S0+∑ ௝ߩ

௜
௝ୀଵ . 

             
(a)                                        (b) 

Figure 2. Visualization with ground-based (a) and 
symmetric (b) graph geometry 

By setting function S0=0 and S0=–Sn, we can obtain the ground-
based and symmetric geometry as Figure 2 shows. Both graphs 
depict the activeness of discussion via the height or width. 
However, ground-based graph cannot easily compare the strong 
and weak between positive and negative sentiments, since their 
heights are stacked together on the zero line. However, the 
symmetric graph can grasp the difference through a virtual middle 
curve through the yellow ribbon. Thus we adopt the symmetric 
layout around the neutral sentiment in the middle, and 
mathematically the bottom curve function is derived as  

S0=െ ଵ
 ଶ

∑ ௝ߩ
௡
௝ୀଵ . 

Traditionally, there are three sentiment classes. However, such 
coarse three classes cannot visualize the intensity of people’s 
opinions. Thus, we use fine-grained segments between 0 and 1, 
and color the layers according to the mapping function as follows. 

ሻݐሺܤܩܴ  ൌ ൝
ቀ൫1 െ ݊ሺݐሻ൯ · 255, 255,0ቁ ሻݐሺ݌           ,  ൒ ݊ሺݐሻ

൫255, ൫1 െ ሻ൯ݐሺ݌ · 255,0൯ ,            ݌ሺݐሻ ൏ ݊ሺݐሻ
 

In the thoroughly neutral class that p(t) equals to n(t), we simply 
set the m(t) = 1, and p(t) = n(t) = 0. Thus the middle layer color is 
yellow with a RGB triple (255, 255, 0).  
To extract the sentiment labels, we consider the frequency f(w) 
and intensity PMI-IR(w) of an opinion word w, and the font size 
F(w) of a selected word w is determined as follows, with α as the 
scaling factor. 

F(w) =α•PMI-IR(w)•f(w) 

4. EXPERIMENTS AND CONCLUSION 
We select four events for evaluation shown in Table 1, from our 
database and TREC 2011 Microblogging. With initially labeled 
data L0, we train general RF classifiers on two views for co-
training. The accuracies of SVM, standard RF model and co-
training algorithm are given for comparison. It is seen that our 
algorithm outperforms both well-known models, SVM and RF, by 
achieving 3.8% improvement on the largest event set. 

The sentiment visualization results are given in Figure 3 on 
“Obama Election” from June 2008-May 2009. On the whole, this 
visualization graph demonstrates that people’s sentiments about 
Obama showed different degrees of fluctuation over time, 
especially when some influential events occurred. For example, 
Obama defeated John McCain, was officially elected as the 44th 

President of the United States and delivered his victory speech, on 
Nov. 5, 2008. And in late January 2009, he delivered the 
inaugural address. Besides, the labeled opinion words give the 
semantic summarization and intensity of sentiment. In the 
previous work, Thelwall et al [2] used plain curves of volume and 
sentiment strength to show the sentiment change. Nguyen et al [3] 
used ratios in a rectangle box to show the dynamics of each 
sentiment polarity on different objects. Compared to [3] 
visualizing ratios in a rectangle box and [2], our river graph could 
show rich information that people care, such as the dynamics of 
volumes, opinion words, and the sentiment strength distribution 
along the vertically changing colors from warm to cold. 

Table 1. Classifier accuracy on different topics 
Topics Size L0 SVM% RF% co-train% 

US Unemployment 559 135 76.3 78.9 80.2 (+1.6%) 
American Train Service 495 189 80.4 79.3 81.6 (+2.9%) 
BBC World Service Staff Cuts 729 266 77.8 80.6 83.2 (+3.2%) 
Obama Election 41,096 2250 78.1 78.1 81.1 (+3.8%) 

 
Figure 3. Visualization of about “Obama Election” 

In the paper, we propose a periodically co-training algorithm and 
a “river” graph for classifying and visualizing the sentiment 
evolvement. Experiments show that our analysis method gains 
better results in both classification and visualization. 

5. REFERENCES 
[1] Godbole, N., Srinivasaiah, M., Skiena, S. 2007. Large Scale 

Sentiment Analysis for News and Blogs. In Proc. of 
CWSM’2007. 

[2] Thelwall, M., Buckley, K. and Paltoglou, G. 2011. Sentiment 
in Twitter events. Journal of the American Society for 
Information Science and Technology. Volume 62, Issue 2. 
pp. 406–418 

[3] Nguyen, L. T, Wu, P., Chan, W., Peng, W., Zhang, Y. 2012. 
Predicting Collective Sentiment Dynamics from Time-series 
Social Media. In Proc. of WISDOM. p.6. 

[4] Wu, Y., Wei, F., Liu, S., Au, N., Cui, W., Zhou, H. and Qu, H. 
2010. OpinionSeer: Interactive Visualization of Hotel 
Customer Feedback, IEEE Trans. on VCG, Vol. 16, No. 6, 
pp. 1109-1118. 

[5] Hao, M., Rohrdantz, C., Janetzko, H., Dayal, U. 2011. Visual 
Sentiment Analysis on Twitter Data Streams. IEEE 
Symposium on Visual Analytics Science and Technology, 
pages 275-276. 

[6] Blum, A. and Mitchell, T. 1998.Combining labeled and 
unlabeled data with co-training. In Proc. of COLT. pp. 92-
100. 

[7] Turney, P. D. 2002. Thumbs Up or Thumbs Down? Semantic 
Orientation Applied to Unsupervised Classification of 
Reviews. In Proc. of ACL. pp. 417-424 

[8] Strapparava, C. and Valitutti, A. 2004. Wordnet-affect: an 
affective extension of wordnet. In Proc. of LREC. pp. 1083-
1086. 

106



<<
  /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 1.4
  /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
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /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:2003
  ]
  /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




