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Automated Classification Design for Social Media Information in a
Disaster Event

Abstract

In recent years, when disaster events occur, people often transfer information or distress
messages through communication tools. As huge amounts of disaster information flows
in, processing the data without the assistance of computational technologies becomes an
increasingly challenging task. Therefore, understanding how to effectively classify
information from social media, provide reliable information to disaster reaction centers,

and assist policy decision-making is an important topic of discussion.

In this study, we use the data collected during typhoon Morakot from five different
channels, including the records of local disaster relief centers, the postings on disaster
website, and tweets. After word processing and content classification by experts, we
observe the difference between these datasets on the frequency distribution, classification
structures, and word co-occurrence network. We further use the vector space model and
machine learning method to train the classification model of social media information.
We believe the techniques developed and results of the analysis can be used to design

more efficient and accurate social sensors in the future.

Keywords: Disaster communication, Social media, Big data, Machine learning, Social
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AVG-CHI MAX-CHI
Dataset Nodes Edges Density Nodes Edges Density
Tainan119 116 1839 0.092 54 348 0.017
Pingtung119 105 1649 0.083 44 286 0.014
Ricks 156 8895 0.447 121 3029 0.152
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ADCT 137 5756 0.289 134 1351 0.068
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Tainan119 Pingtung119 Ricks Xdite ADCT

AVG-CHI 0.83+0.02 0.67+0.04 0.54+0.03  0.49+0.03 0.53+0.02
MAX-CHI ~ 0.83£0.05 0.67+0.04 0.52+0.02  0.49+0.02 0.52+0.02
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AVG-CHI Tainan119  Pingtungl19 Ricks Xdite ADCT
Tainan119-CM - 0.24+0.00 0.13+0.00 0.03+0.00 0.04+0.00
Pingtung119-CM  0.33£0.01 - 0.13+0.00 0.03+0.00 0.06+0.00
Ricks-CM 0.76+0.01 0.27+0.01 - 0.26+0.00 0.09+0.00
Xdite-CM 0.04+0.00 0.02+0.00 0.32+0.01 - 0.07+0.00
ADCT-CM 0.16+0.01 0.05+0.01 0.17+0.00 0.11+0.01 -

*CM - Classification Model
MAX-CHI Tainan119  Pingtungl19 Ricks Xdite ADCT
Tainan119-CM - 0.24+0.00 0.13+0.00 0.04+0.00 0.04+0.00
Pingtung119-CM  0.33+0.02 - 0.13+0.00 0.03+0.00 0.07+0.00
Ricks-CM 0.77+0.00 0.27+0.00 - 0.26+0.00 0.09+0.00
Xdite-CM 0.04+0.00 0.01+0.00 0.32+0.00 - 0.07+0.00
ADCT-CM 0.15+0.01 0.04+0.00 0.16+0.00 0.11+0.00 -

*CM : Classification Model
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AVG-CHI Tainan119  Pingtungl19 Ricks Xdite ADCT
T+P-CM 0.95+0.03 0.86+0.05 0.15+0.00 0.04+0.00 0.06+0.00
R+X-CM 0.44+0.02 0.27+0.01 0.83+0.07 0.86+0.04 0.19+0.00

T+P : Tainan+Ptingtung119

R+X : Ricks+Xdite

CM : Classification Model



MAX-CHI Tainan119  Pingtungl19 Ricks Xdite ADCT

T+P-CM 0.94+0.03 0.85+0.04 0.16+0.00 0.05+0.00 0.06+0.00
R+X-CM 0.48+0.02 0.29+0.01 0.83+0.07 0.85+0.04 0.19+0.00

T+P : Tainan+Ptingtungl19  R+X : RickstXdite = CM : Classification Model
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All-CM Tainan119  Pingtungl19 Ricks Xdite ADCT
AVG-CHI 0.93+0.03 0.86+0.05 0.83+0.05 0.87+0.05 0.87+0.03
MAX-CHI 0.93+0.04 0.84+0.04 0.82+0.06 0.86+0.05 0.85+0.04
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x,J :

Intercoder Agreement Coderl Coder2
AVG-CHI SVM 0.68 0.72
Coder2 0.8 -
0.63+0.72+0.8
Ti94p 3 F & A& (Average Intercoder Agreement) = : =0.733
e (C ite Reliability ) Sx0.752 = 0.892
e 0 omposite Reliabili = =0.
T P Y 1+((3—1)x0.733)
Intercoder Agreement Coderl Coder2
MAX-CHI SVM 0.7 0.74

Coder2 0.8 -




0.7+0.744+0.8

T 3543 B & R (Average Intercoder Agreement) = — S - 0.747
FE R (C ite Reliabili = X078 =0.899
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5 ;ﬁz"é\' R AZHE 0.80 HF R A T B A RIS A BT RY A B L RS A
P BEE G AR P R8P R

—

BB L PR R R T RS R BT R TR
R U S LS Uﬁ‘”‘?é‘f LR ALHEPNE O EEFp B ALK DT N
m_-@/’;\,}fr ptiiﬁ'gﬁfﬂmju'r}§;g_‘%;% :

- s MERAF D R PGP ROERERM G R BERASMEA L

MEEE G E A+ 2R BT R E LM G ;guﬁ?;.z PR 8
PR GEBAGFRHBEEY AET AR R A 2 B E R B AGTR 0 &
BN R R YT et S EeTEE R GTR 0 B 5 A WARR Y o el g A
FPaeg o g eop F A Kipd pF B @7¥¢Fﬁﬁﬁiﬁﬁwwkﬂ
RO ERKEFTRIRRT 0 SR AR TRMEOTNGE AT B L L F R 2 38
FAUKE o RRRANERE R R FRMPEY R IR THRERS > 57 RS
e Bl AR EEY gtk R EFE o

S EpFaehlan il emp st Ak R B BT R

FOHLE R BT R G PR Y AR R A SRk I B A

BAavEgEp 3 o BATBAXHETFRE T b3 8N FERF IR 40 HiXG FHEIF
BT A - B R GRS AL ERA G AL -
i%f%g#g]]ﬁ:,‘i%ﬁ‘[ﬁ?# t§$§l3")llﬁ '14#ir§f4¢\J d:_\{
FVIQ#BFF'F*%*ﬁPLEF‘}'m’)"ﬁ’ Fa;;ﬁ_l)fppﬁﬁﬁ_@ﬂ m/’;\&‘F _E’.j‘:i‘i’ﬁi%ﬁ
}amk\éﬁ‘i“iﬁ&lﬁ 7] L"’H:}LH.PW g,;llﬁﬁ,}‘_l_mr' %ﬁ-;g_&ﬂ_ F’ ’; ;Z/QJF 3 42 ch
SHH O FTRARF ST K AT WmﬁﬁiﬁJmeéﬁoiﬂ,
BB 5 H ATy i R 2

FTHAOBEE Y IIRER L BFRERLF LR e

2R AR FAE A LRI A .

P BT G E RN v AT F RS PR B 1] K i
B L ER SRR E FZ BHRBE o e - A2 AT B B
REROFHR B A FRBRLEFETONIRPLREHEL R > FIAEFIEE

g 5 2R Rt -

.
ﬁﬁﬁgmﬁw e T“EL— ’ ﬂf@z’*’ 'i BEAMP L REFLIRF B B AR ERR
AL THREEEOT ARG PRI A BT 2 V3G o P - KRR K
Fa L HE I BRISRBE ik B JALHER o8 (Social Sensor) o AL
HETERE N P hdii @R 8 b o 7 Op & BRI RO SRy ¥

#
s
3
&
S
ﬂ

o+
Fi

o
+ e
F=
P

IR
4
mu

28 SREAR~Eosh- - - BN Xy ab oy



P R - B R LG R R K S R EE R
% o

RS RS &

Th3 2. (2000). e vE R hA € ;% WP o LA A 7. Paper presented at the
2000 pp At € F et €, ATT

FFprd %~ %EFTREF PR L . (1997)  Retrieved 01.23, 2012, from
http://www.edu.tw/files/site_content/m0001/pin/c11.htm?open

) p#, & R 2. (2011). LEEEFHET mf%—@}'ﬁ‘$%ﬁ CE PR LR IR 3 . Paper
presented at the ¢ Z=@3EE ¢ 2011 £ ¢, #7+ » 2 ~ &,

BEE . (2009). 3 & ol ¢ CEL @A L L * TR Retrieved 07.28, 2012, from
http://www.feja.org.tw/modules/news007/article.php?storyid=395

iFE 2 (2014.01) - (i@ B XML E TR EE AT HBANR) > (B
Fragp) 4 (1) 14561

342 % # E % %L Excel £ 101/05. (2012) Retrieved 06.10, 2012, from
http://www.post.gov.tw/post/internet/down/index.html

Brooks, C. H., & Montanez, N. (2006). Improved Annotation of the Blogopshere via
Autotagging and Hierarchical Clustering. Paper presented at the WWW2006 Conference,
Edinburgh, UK.

Cormack, G. V., Hidalgo, J. M. G., & Sanz, E. P. (2007). Spam filtering for short messages.
Paper presented at the Proceedings of the sixteenth ACM conference on Conference on
information and knowledge management, Lisbon, Portugal.

Gupta, R., & Ratinov, L. (2008, July 13-17). Text Categorization with Knowledge Transfer
from Heterogeneous Data Sources. Paper presented at the Proceedings of the
Twenty-Third AAAI Conference on Artificial Intelligence, Chicago.

Munro, R., & Manning, C. D. (2010). Subword Variation in Text Message Classification.
Paper presented at the Human Language Technologies: The 2010 Annual Conference of
the North American Chapter of the ACL, Los Ang

eles, California.

Potts, L. (2009). Peering into disaster: Social software use from the Indian Ocean earthquake
to the Mumbai bombings. Paper presented at the In Proceedings of the International
Professional Communication Conference, Hawaii.

Quarantelli, E. L. (1998). The Computer Based Information/Communication Revolution: A
Dozen Problematical Issues And Questions They Raise For Disaster Planning And
Managing: Disaster Research Center.

Rogers, E. M. (1995). Diffusion of Innovations. New York: The Free Press

Salton, G., Wong, A., & Yang, C. S. A Vector Space Model for Automatic Indexing.
Communications of the ACM, 18(11), 613.




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


