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1 Intr oduction

1.1 What is automatic text summarization?

Accordingto [Man01], "the goal of automaticsummarizatioris to take an information source,extract content
from it, andpresenthe mostimportantcontentto the userin a condensedorm andin a mannersensitve to the
usersor applicationsneed”.

1.2 SentenceExtraction

Extractve summarizations avery robustmethodfor text summarizationlt involvesassigningsaliencescoreso
someunits—usuallysentencesr paragraphs—aé documentor a setof documentsandextractingthesewith the
highestscores.

1.3 The MEAD System

MEAD is a publicly availabletoolkit for multi-lingual summarizatiorand evaluation. The toolkit implements
multiple summarizatioralgorithms(at arbitrary compressiorrates)such as position-basedCentroid[RIBO]
TF*IDF, and query-basednethods. Methodsfor evaluatingthe quality of the summariesnclude co-selection
(precision/recallkappa,andrelative utility) andcontent-basetheasuregcosine word overlap,bigramoverlap).

MEAD v1.0 andv2.0 weredevelopedat the University of Michiganin 2000andearly 2001. MEAD v3.01
—v3.06werewritten in the summerof 2001,an eight-weeksummemworkshopon Text Summarizatiorwasheld
at JohnsHopkins University. Seehttp://www.clsp.jhu.edu/ws2001/group s/fasm d for workshop
information. The workshopfinal report[RTSt02] is also available from the JHU site. As of Version3.07,
MEAD hasbeenbackto the University of Michigan, undegoing continuousdevelopmentby the Computational
LinguisticsAnd InformationRetrieval (CLAIR) group. Themostrecentversionof thedocumentatioris 3.08,but
this refersto the softwareversion3.07 plus the new addons.The new addonsare available at http://www.
summarization.com/mead/addons ,andthey aredescribedn sectionsl0and13-17of thisdocument.

MEAD is writtenin Perlandrequiressereral XML-related Perimodulesandan externalsoftwarepackageo
run. Also, a numberof othermodulesand packagesanbe usedin variousextensionsof MEAD. A full list of
thesesoftwarepackagess includedin the DownloadingandinstallationSection.

MEAD is intendedo beusedwith multiplelanguagesThe MEAD systemcansummarizeEnglishdocuments
on all POSIX-conformingoperatingsystemgqUnix, Linux, etc.). MEAD canalsosummarizeMandarinChinese
document®n somePOSIXoperatingsystems.

Becauseof the inconsistenciesn encodingswe have only testedMEAD in MandarinChineseon certain
versionof the Solarisoperatingsystemandsomeversionsof Linux. Pleasecontactthe mailing list (seebelow) if
you areinterestedn porting MEAD to new OS’s. Adding new (human)languageshouldalsoberelatively easy
especialljanguageshatusecommoncharactesets.

1.4 MEAD Functionality

MEAD canperformmary differentsummarizatiortasks. It cansummarizandividual documentr clustersof
relateddocumentgmulti-documensummarization).

MEAD includestwo baselinesummarizerstead-base@ndrandom.Lead-basedummariesareproducedoy
selectingthe first sentenceof eachdocumentthenthe secondsentencef each,etc. until the desiredsummary
sizeis met. A randomsummaryconsistsof enoughrandomlyselectedsentencegfrom the cluster)to producea
summaryof thedesiredsize.

MEAD hasbeenprimarily usedfor summarizinglocuments$n English,but recently Chinesecapabilitieshave
beenaddedo the publicly availableversionof MEAD. We regretto inform thereadeithat Chinesesummarization
isin thealphastageandmayfail, dependingntheencodingusedandtheplatform. We ervisionit beingrelatively
easyto coerceMEAD to producesummarie®f otherlanguagesswell, but we have yetto backup this claim.

Query-basedummarizatioris often usedin naturallanguagecircles,andis (not coincidentally)includedin
MEAD aswell. A latersectionof this documentetailsquery-basedummarizationn MEAD.

The MEAD evaluationtoolkit (MEAD Eval), previously available asa separateieceof software,hasbeen
mergedinto MEAD asof version3.07. This toolkit allows evaluationof human-humanhuman-computerand
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computercomputeragreement. MEAD Eval currently supportstwo generalclassef evaluationmetrics: co-
selectionand content-basedhetrics. Co-selectiormetricsinclude precision,recall, Kappa,and Relative Utility,

amoreflexible cousinof Kappa.MEAD’s content-basechetricsarecosine(which usesTF*IDF), simplecosine
(whichdoesnt), andunigram-andbigram-orerlap.Relevancecorrelationhaspreviously beenusedn conjunction
with MEAD, but is notincludedwith the currentdistribution. MEAD Eval hasits very own section,neartheend
of thisdocument.

1.5 SampleUseCases

MEAD canbeusedin avariety of scenariosherearea few in which MEAD cancomein handy MEAD canbe
usedto evaluateanexistingsummarizerUserscanusethe MEAD frameawork to build asummarizeentirelyfrom
scratchor they mayreuseeisting piecesof MEAD. MEAD canbeusedto evaluatetheimpactof a new sentence
featureon the summarizatiorprocesr to testa new evaluationmetric.

2 Downloading and Installation
2.1 Downloading the MEAD Distrib ution

Severalversionsof MEAD, includingthecurrentversion,3.07,canbe downloadedrom the MEAD website:
http://tangra.si.umich.edu/clair/mead

MEAD-3.07.tar.gzcontainseverything you needto get started using MEAD..

2.2 External Software

Externalsoftwareis eitheruseddirectly by MEAD (e.g. Perland Perl modules)or in variousapplicationsof
MEAD (e.g. SupportVectorMachines(SVM) to train MEAD). Requiredsoftwareincludesa recentreleaseof
Perlitself, andseveralmodules.OptionalsoftwareincludesseveralotherPerlmodulesandsomenon-Perlrelated
softwarepackagesA full list is givenbelow.

We have includedthe essentiapackage®f externalsoftwarewith the MEAD distribution, but if youwishto
downloadthemandotherusefulpackagegourself themostrecentversionscanbefoundon CPAN (www.cpan.og).
Note that the versionsof the modulesincludedwith the MEAD distribution may be out of date. The usermay
downloadthelatestversionsfrom CPAN (www.cpan.og) andinstall themhimself.

MEAD' sinstallationscriptwill install all therequiredmoduleson your system|f they arenot presentHow-
ever, MEAD doesnt installthemodulesasthesuperuseisothey arent generallyavailableto otherPerlprograms.
If youwantthesemodulesinstalledin the regular Perlway, you shouldinstall themyourself. Again, seeCPAN
(www.cpan.og) for instructionson how to install Perimodules.

e Perl 5.50r above

— http://lwww.perl.com
— MEAD will likely work for ary versionof Perlat or above 5.0, but thisis NOT guaranteed.

e XML::P arser - required

— http://www.cpan.org/authors/id/C/CO/ COOPERL/XML- Pars er.2.3 O.tar .gz

Expat —required

— http://sourceforge.net/projects/expa t/
— Expatis apublicly avaible parsingtool usedby the XML::Parsemrmodule.

XML::Writer - required
— http://lwww.cpan.org/authors/id/DMEGG /IXML- Writer- 0.4.ta r.gz
e XML::T reeBuilder- required
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— http://www.cpan.org/authors/id/S/SB/ SBURKEXML- TreeBu ilder- 3.08.t ar.
gz
e Text:lconv - required
— http://search.cpan.org/CPAN/authors/ id/M/M P/MPATR/T ext- Ico nv- 1.2 .tar.
gz
e Support Vector Machines(SVM) - optional
— http://ais.gmd.de/\"http://www.cs.co rnell.  edu/P eople /tilsv m_lig ht/

— SVM canbeusedto train MEAD' s classifier

e SMART - optional

— ftp://ftp.cs.cornell.edu/pub/smart/
— for evaluationby RelevanceCorrelation

e LT-XML - optional

— http://lwww.Itg.ed.ac.uk/software/xml findex .html

— This softwarecanbe usedto checkan XML documentagainstthe DTD that specifiests form. It is
highly recommendethatyou usethis or similar software.

2.3 Installing MEAD

1. Youmusthave Perlinstalledto install MEAD. TheEnglishexamplesreferredto in thisdocumentatiomave
beentestedwith Perl5.6.00n Solaris5.7 andLinux (kernel2.2and2.4). The Chineseexampleshave been
testedon Linux (kernel2.2) with Perl5.6.0.

2. UnpackMEAD-3.07.targz. Several directorieswill be created.Of course,the absolutepathsto eachof
theseconceptualirectorieswill be differentfrom machineto machine(or from installationto installa-
tion). Thus, when you see$MEAD _DIR or another conceptualsubdirectory in this documentation,
substitute the appropriate dir ectory on your machine.

e $MEAD _DIR = theresultof the unpackingprocessThis is the basedirectorywhereMEAD is to be
installed.

e $BIN_DIR = $MEAD_DIR/bin
ThisdirectorycontaindVIEAD executablesincludingmead.pldriver.pl,andMEAD’ s coreclassifiers
andreranlers.

e $SCRIPTSDIR = $BIN_DIR/feature-scripts
This subdirectoryof $BIN_DIR containsMEAD featurescripts.

e $LIB_DIR = $SMEAD_DIR/lib
The$LIB _DIR directorycontainsPerimodulesusedby MEAD.

e $DOCSDIR = $MEAD_DIR/docs
Documentations kepthere.

o $DATA_DIR = $MEAD_DIR/data
Exampleclusterdive here.

e $DTD_DIR = $MEAD_DIR/dtd
DTD’sfor all theMEAD XML objectsarekepthere.

o SETCDIR = $MEAD _DIR/etc
containsIDF DBM files andpossiblyotherperipherakesources.

e SUSERDIR = $MEAD _DIR/user
containsa sample.meadrcfile (NOTE: it's really there,you may have to run “Is -a” to displayit,
though.)anda samplemead/datalirectorythata usermighthave in his homedirectory
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3. Beforerunningtheinstallationscript,youmaywantto checkif youhavethefour requiredmodulesnstalled
andinstallthemin thenormalPerlmannerIf youdon't have aPerlmoduleinstalled MEAD’ sinstall script
will automaticallyinstall a copy thatonly it canuse,soif you planon doing XML-relatedwork in Perl, it
maywell beworth your while to install thesemodulesyourselfbeforeinstalling MEAD.

Notethatif atsomelatertime, youinstallany of thefour requiredmodulespre-e&istingversionson MEAD
will notusethem.You mustre-installMEAD if you really wantit to useyour newly installedmodules.

4. From $MEAD_DIR, run “perl Install.PL ". This installsany needednodulesthat were not previ-
ouslyonyour sytstemautomaticallychangeshe#! directivesin all Perlscriptsto the correctpathfor your
systemupdatesa MEAD pathvariablein the MEAD::MEAD module,andbuilds EnglishandChinesd DF
DBM filesin your architectures specificformat.

If you experiencenstallation-relategrroblemswith MEAD, referto Install.PL 'soutputwhencontact-
ing the MEAD team.

3 Simple MEAD tutorial

In thefollowing, we presenthe basicjust aboutall oneneedso useMEAD.

3.1 An Example Cluster: GA3

OnAugust23,2000,aGulf Air Airbuscrashedff thecoastof Bahrainin the PersiarGulf. Thisdisastetriggered
hundredqprobablythousandspf online news articlesin the following daysandweeks. Many of thesearticles
werecollectedasa sampleclusteron alarge news story.

Threesuchdocumentgin docsentfformat) areincludedwith the MEAD distribution asan examplecluster
Thesedocumentsvereselectedrom amuchlargersetof document®n the Gulf Air crash thusexplainingtheir
someavhatcryptic names:articles41, 81, and87. This clusteris locatedin the $DATA_DIR/GA3 directoryand
hasthefollowing structure:

$DATA_DIR/GA3/GAS3.cluster
/GAS3.config
/GA3.10.extract
/GA3.20.extract
/GA3.sentjudge
/GA3.query
/docsent/*.docsent
[feature/GA3.*.sentfeature

TheGA3directorycontainsaclusterfile, GA3.clusteraconfigfile, GA3.config;two extractfiles, oneat 10%,
the otherat 20%; a sentjudgdfile; an examplequeryfile; andsubdirectoriegontainingdocsenfiles andfeature
files. Eachof thesetypesof files will be explainedin detailin later sections.For purpose®f summarizingthe
cluster only the clusteranddocsenfiles areneeded:

$DATA_DIR/GA3/GA3.cluster
/docsent/*.docsent

Themead.plscriptassumegby default) thata clusterhasthis structure(minimally, a clusterfile in the direc-
tory anda subdirectorynameddocsentontainingall the docsenfiles namedin the clusterfile), unlessthe user
tellsthe scriptotherwise(Seethe sectionon .meadrdiles for how thisis done,althoughthisis not required.).For
now, stick to this structure. Note that MEAD’s $DATA DIR is by default not writable exceptby the userwho
installedMEAD. The GA3/featuredirectory which is a by-productof summarizationjs alreadycreated. If it
werenot, MEAD wouldruninto problems.
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3.2 Summarizing the GA3 cluster

For the purposeof theseexamples(andto make themeasierto read),we assumehatwe’re in the $BIN_DIR
directory MEAD can be run from other directoriesby correctly specifyingthe path to mead.pl. To go to
$BIN_DIR , usethe following command replacing $BIN_DIR with the correspondingpath on your ma-
chine.

% cd $BIN_DIR

Alternately onecanappendBIN_DIR tothePATH ervironmentvariable whichwill effectively dothesame
thing. On my machine the following commanddoesthejob.

% export PATH=3$PATH:$BIN_DIR

where$BIN_DIR is the conceptuatlirectorydescribedn theInstallationSection.This abore commandnay
be a bit confusing,as$XXX is usedin an overloadedmannerin this document.First of all, Perl’s scalarvari-
ablesarenamedbeginningwith a’'$’. We have tried to keepthe referencingof Perl variablesto a minimumin
this document.Second,Unix, Linux, etc. ervironmentvariablesbegin with a’$’. However, the only erviron-
mentvariablementionedn this documenis PATH ($PATH). Also, this documentuses$XXX to referto oneof
MEAD’s conceptualirectories. Theseconceptuabirectoriesareaslistedin a previous section;whenin doubt,

assumethat a word beginningwith a’$’ is a conceptuallirectory An example,given thatyour $BIN_DIR is
locatedat/usr/mead/binis:

% export PATH=$PATH:/usr/mead/bin

In general MEAD is runasfollows:

% ./mead.pl [options] cluster_name
Herearesomeexamplesof summarizinghe GA3 cluster

% ./mead.pl GA3

summarizeshe GA3 clusterandwritesa summaryto the standarcbutput.
% ./mead.pl -extract GA3

writesanextractto standarcbutput.

% ./mead.pl -words  -absolute 100 GA3
% ./mead.pl -w -a 100 GA3

write a summaryof about100 wordsto standardoutput. By default, MEAD’s compressiorbasisis “sen-
tences"andby default, MEAD will givea20 percentsummary

% ./mead.pl -sentences  -percent 10 GAS3
% ./mead.pl -s -p 10 GAS

In this example,the “-sentences’{or “-s”) is unnecessarasthatis the default. The usermay alsospecify
an absolutenumberof sentence$o extract, or a percentag®f words. In general(andunlessstatedotherwise),
mead.pls optionsmix andmatchwell.

% ./mead.pl -extract -output  GA3.extract GA3
% ./mead.pl -output  ../data/GA3.summary GA3
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Theseexamplesmake useof the -o (-output) option. This writes the output (be it a extract, summary or
meadconfigbject)to the specifiedfile insteadof the standarcutput.

% ./mead.pl -RANDOMGA3
% ./mead.pl -system RANDOMGAS

% ./mead.pl -LEADBASED GA3
% ./mead.pl -system LEADBASEDGA3

The above examplesproducerandomand lead-basedsummariesyespectiely. In general,the “-system”
optionjust givesa nameto the configurationthatyou're using. The “/RANDOM” and“LEADB ASED” systems
arespecialin thatwhenyou specifyeitherof thesesystemsspecialclassifiersandreranlersareused,insteadof
thedefaultones.

The usercanspecifynon-standarelassifiersandreranlersusingthe -classifier and-reranker  op-
tions, respectiely. For more information on classifiersandreranlersare and how to write newv ones,seethe
appropriatesection.

Theusercanalsospecifyalternatescriptsto calculatethe default features ength,Position,andCentroid;or
addnew featuresusingthe-feature  option. Seethe MEAD ArchitectureSectionfor how to do this (andwhy
you mightwantto).

If you justwantto give a nameto the configurationthenyou cansay:

% ./mead.pl -system  MySystem GA3

Notethatthe nameof your systencannotstartwith ahyphen.ThiscauseMEAD to think thatnoargumento
the systemoptionis givenandthatthe nameof your systemis the next commandine option. Obviously, MEAD
may do somethingunpredictablelf you pushthe ervelopewhenusingMEAD, it may collapsearoundyou.

3.3 Sowhat doesmead.plreally do?

mead.plis really just a (hopefully) smartwrapperaroundthe core MEAD driver script, driver.pl, which is in
turn a wrapperaroundMEAD' s featurescripts, classifiers reranlers. It also encapsulatethe functionality of
extract-to-summaryl andthe now-defunctwrite-config.pl.

First of all, driver.pl takesasinput (to its standardnput) a meadconfigobjectandwrites an extract object
to its standardutput. (Both of theseobjectsaredescribedn detail in future sections.)In betweendriver.pl is
responsibldor creatingary specifiedfeatureghatdon't alreadyexist andcalling the classifierandreranler. For
moreinformationon thesepiecesof MEAD, seethe appropriatesections.

MEAD doesnot checkthatfeaturefiles areup to date,or eventhatthey specifyfeaturesfor theright cluster
If you changethe clusterby adding,removing, or modifying the documentsyou MUST alsoremove the old
sentfeaturdiles aswell (theseare usually storedin the “feature” subdirectoryof eachcluster)to avoid getting
junk summarie®r simply crashingMEAD. However, this aspecbf MEAD canbe useful,whenthe useralready
hassuchfeaturescomputed. As an example,in the DocumentUnderstandingConferencg DUC) competition,
participantswere given the numberof words eachsentenceontained. Sincesegmenteranay seggmenta given
sentencalifferently, resultingin differentsentencéengths,we put the givenlengthcalculationsn a featurefile
in thefeaturedirectory therebyavoiding potentialmixups.

The above is the limit of driver.pl’s functionality. It doesnot take command-lineargumentsandit cannot
outputsummarieor meadconfidiles. The mead.plscriptwascreatedo easilybuild a meadconfigKXML object
suitablefor feedingto driver.pl andto receve driver.pl’s output,possiblycreatinga summaryfrom thereturned
extract.

3.4 How mead.pllocatesclusters

Oneof the major benefitsof mead.plis thatit doesits bestto locateclustersthatarent immediatelyavailable.
This is an improvementover the operationof driver.pl and mead-configfiles, aswith this approachthe user
mustexplicitly specifythe full pathto the cluster mead.pllocatesclustersby checkingfor the clusterin some

10
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predefinedocations(e.g. the /mead/datadirectoryin the users homedirectory if present)aswell asuser
definedlocations(via -data_path  optionsto thecommandine anddata_path in .meadrdiles). mead.pls
procedurds asfollows:

1. mead.pkhecksif theclusteragumentspecifieds anabsolutepath. If so,it will usethatpath.Example:
% mead.pl /usr/home/mead/data/GA3

2. mead.plchecksf the clusterargumentis a subdirectoryof the currentdirectory If it is andanappropriate
clusterfile existsin the subdirectorythatdirectoryis used.

3. Command-linedatapath optionsto mead.plare checled next. The usermay specify one directory, or
multiple directoriesseparatedby colons(:).

4. mead.pkheckgheusers.meadrdile for adatapathoption. Eachcolon-separatedirectoryis checledfor
thecluster If the-meadrccommand-lineptionis specifiedmead.plchecksthatmeadrdile instead.

5. Theusers /mead/datalirectoryis checlednext. If thedirectorydoesnt exist, this stepis ignored.
6. Any datapathoptionsin $SMEAD_DIR/.meadrcarechecled.

7. Finally, MEAD's datadirectory $DATA DIR, is checled. Note that this is a last-ditcheffort to find the
cluster Also, this makesthe examplesmorereadable:)

3.5 Command-line optionsto mead.pl

Most userswill only usethe first several of theseoptions. Thesecommonoptionshave alreadybeendetailed
above.
Whatfollowsis afull listing of the command-lineoptionsfor mead.pl.Notethatthe optionsfor .meadrdiles
(describedn afuture section)make useof thesesameoptions.
e -help ,-?
print help information and exit. Help info consistsof the list of available optionsandis meantto be a
reminderof whatoptionsareavailable,not a comprehensie how-to. Referto this sectionfor how to use
eachoption.
e -summary

producea summary(Thisis thedefault.)

e -extract
produceanextract(insteadof a summary)

e -meadconfig
producea meadconfigbject(insteadof a summaryor extract).

e -centroid
producesentroidinformation

® -Scores

print the featurevaluesand compositescore(as assignedy the classifier)for eachsentence.The user
canspecifya non-standardeatureset,which will bethefeaturesprinted,and/ora non-standardlassifier
which computeghe compositescores.

e -output_mode  mode
modecanbe either“summary”, “extract”, or “meadconfig”. The -summary-extract,and-meadconfigp-

tionsareshorthandor “-output modesummary”,“-output modeextract”, and“-output modemeadconfig”,
respectiely.
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e -basis basis, -b basis, -compression_basis basis
Theargumentcanbeeither“words” or “sentences” Seebelow.

e -sentences, -S
producea summarywhoselengthis eitheranabsolutenumberor a percentagef the numberof sentences
of theoriginal cluster (Thisis thedefault.)

e -words, -w
producea summarywhoselengthis eitheran absolutenumberor a percentagef the numberof words of
theoriginal cluster

e -percent num, -p num, -compression_percent num
producea summarywhoselengthis num%thelengthof the original cluster (The defaultis -percent20)

e -absolute num, -a num, -compression_absolute num
producea summarywhoselengthis num (words/sentenceskgardlessof the size of the original cluster
NOTE: if both-percentand-absolutearespecified MEAD’ s behaiior maybeerratic.

e -system sys
givetheconfigurationthename’sys”. Exceptfor the specialcasesRANDOM andLEADBASED, this just
addsthisfield to the extract.

e -system RANDOM,-RANDOM
producearandomsummary(andnamethe systentRANDOM”).

e -system LEADBASED, -LEADBASED

producea lead-basedummaryselectingthefirst sentencérom eachdocumentthenthe secondsentence,
etc.. (andnamethe system'LEADB ASED”). NOTE: RANDOM andLEADBASED systemsverrideary
classifierreranler, andfeatureghatmaybe specified.

o -feature name commandline

addafeaturenamed‘name” whosefeaturescriptis run by “commandlineto the featuresetor replacethe
existing featureof the samename.Note however, thatif thetargetclusteralreadyhave sentfeaturdiles for
the specifiedfeature thosewill beusedandthe specifiedscriptwill NOT berun.

NOTE: this optiontakestwo argumentsasopposedo therest,which take only one.

o -classifier commandline

usethe specifiedclassifierinsteadof the default. NOTE: if the classifiercommandakesargumentsmake
sureto enclose¢he commandlinewith quotesto make the shellinterpretit asa singleargument.However,
whenspecifyinga classifierin a.meadrdile, quotesarenot necessary

e -reranker commandline

usethespecifiedranker insteadof thedefault. Seethe NOTE for -classifier

e -lang language

Thedefaultis “ENG”. This optiondoesnt really do awholelot currently Sincemead.pldoesnt currently
do Chinesesummarizationyou’ll probablyneverhaveto specify“CHIN”. To dosummarizatorn Chinese,
referto the appropriatesection(you’ll have to usethe old-fashionedneadconfidile method).

e -data_path path

look for thetargetclusterin eachof thedirectoriesspecifiedby path. The nameof the cluster(thelastthing
onthecommandine) is appendedo eachelemeniof path.Eachof theseconstructedlirectoriess checled
to seeif it containsthe cluster(andthe desireddirectory structure)asdescribedn the beginning of this
section.
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Theusercanspecifymultiple directorieshy separatingwo directorieswith a colon,e.g.,"/usr/mead/data:-
{usr/local/clusters/”.

Any datapathoptionsgivenin the users andsystems .meadrdiles areappendedo the searchpath. The
searchbeginsin the currentdirectory regardlessof whether®.” was actually specifiedin ary datapath
option(commandine or .meadrdile).

e -Cluster_dir dir
look for thetargetclusterin the specifieddirectoryONLY. This blocksary datapathargumentsprovided.

If this optionis specifiedthe clusterfile MUST bein theargumentto this option(notin a subdirectorynor
adirectorywith the samenameasthe cluster).

NOTE: usethis option sparingly Probablythe only time whenthis option shouldbe usedis whenthere
aremultiple clustersnamedthe samething in differentpiecesof datapath(which canbe specifiedin the
.meadrdiles).

e -docsent_dir dir
look for docsenfilesin the specifieddirectory, insteadof somesubdirectoryof the clusterdirectory.

o -feature_dir dir

look for and/oroutputfeaturefiles in/to the specifieddirectory, insteadof somesubdirectoryof the cluster
directory

e -docsent_subdir subdir

look for docsenffiles in the specifiedsubdirectory of the clusterdirectory By default, this is “docsent”.
This optionis supportedn orderto conformto the clusterfile structuresisedby oldersystems.

o -feature_subdir subdir

look for featurefilesin the specifiedsubdirectoryof theclusterdirectory By default, thisis “feature”. This
optionis supportedn orderto conformto the clusterfile structuresisedby oldersystems.

e -meadrc rcfile

usethe specified.meadrdile insteadof the one (possibly)locatedin the users homedirectory You must
supplytheentirepath(includingthefilename)of the new rcfile.

4 AdvancedMEAD

4.1 Specifyingsummariesusing mead-configfiles

Priorto version3.07,MEAD wasusedlike
% cat ../data/GA3/GA3.config | ./driver.pl > ../data/GA3/GA3.xx.extract

whichproducesnextractfile in the../data/GA3directory Theaborecommandassumethat../data/GA3/GA3.config
is amead-confidile thatspecifieghe desiredsummaryincluding compressiomates etc.

If onewanteda summarythenhewould run

% ./extract-to-summary.pl ../data/GA3/GA3.cluster ../data/GA3/docsent \
.Jdata/GA3/GA3.xx.extract

whichwritesasummaryto thestandarautput. Of coursethiscanberedirectedo afile, e.g.../data/GA3/GA3.xx.summary
Now, theusercaninsteadrun

% ./mead.pl -0 GA3.xx.summary GA3
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(or)
% ./mead.pl -p 17 -w -0 GAS3.17.pct.words.summary GA3

Of course the old waysof doingthings, cattingfiles to driver.pl andusingextract-to-summaryl still work,
but it is recommendethatall but the mostdie-hardof MEAD purists(if therearesuchindividuals)usemead.pl
instead.

Regardlessthereare probablyinstancesvhereusinga configfile is preferable gspeciallywith aberranffile
structuresetc. In sucha case you canusemead.plto producea meadconfidile (usingthe“-meadconfig"option)
and then modify the resulting config file. Alternately you canwrite your own meadconfigfile from scratch.
Obviously, thelatteris notrecommended.

4.2 Using.meadrc filesto specify defaults

Many Unix-style applicationsallow specificationof optionsusing.rc files. These“dot files” allow the userto
specifyoptionsin afile without having to typethemin atthe commandine eachtime MEAD is used.

Themead.pkcriptreadgwo rc filesandusegheoptionsthey specify First, MEAD readshefile: SMEAD _DIR/-
.meadrcwhich containssystem-widedefaults. Next, MEAD readsthe users .meadrcfile. By default, MEAD
looks for afile named.meadrdn the users homedirectory (Thisis fairly standardn Unix-style apps.) Alter-
nately theusercanspecifyadifferentrc file with

% ./mead.pl -rc  new.meadrc

This allows the userto createmary differentconfigurationdor MEAD without having to specifymary op-
tionsonthecommandine. If theuserwishesto ignorethe .meadrdile in his/herhomedirectory(if thereis one),
thenspecifya non-eistantfile, asin

% ./mead.pl -rc  none

giventhatnofile named‘none” existsin the currentdirectory

Specifyinga meadrcfile is aseasyascreatinga file named.meadrcin your homedirectoryandaddingarny
numberof options,oneperline. Figurel is a sample.meadrcfile which specifiesthat mead.plshouldrun in
extractmodeinsteadof the default summarymode,andproducesummarieshaton averageareabout200words
in length. Also, the RANDOM specialsystemis specified.This meanghatrandombaselinesummariewill be
producedNotethatit’ s probablynotagoodideato specifythe RANDOM systemnin a.meadrdile, asthissystem
is intendedasabaselindor evaluationof high-qualitysummarizersthis exampleis for illustrative purpose®nly.

compression_basis words
compression_absolute 200
output_mode extract
system RANDOM

Figurel: Samplemeadrdile

The optionssupportedn .meadrcfiles are almostidenticalto thosesupportecby mead.plvia the command
line. Notethattheanrc file doesnothaveto benamedmeadrcsuchafile canbenamedanything allowableonthe
platform. However, nameghatinclude“meadrc”in someway (e.g.“meadrc2”)allow otherusersamoreintuitive
understandin@f which files do what. Additionally, secondarymeadrcfiles shouldprobablynot be dotfiles,as
they maygetlostor forgotten.Notealsothatmead-confidiles generallyendin “.config” or “.meadconfig” which
meanghatnon-sadistshouldavoid usingtheseextensionsn naming.meadrdiles.

A .meadrdile cancurrentlyhave all the following optionsthat a mead.plcantake ascommand-lineoptions
(without the hyphens). Thosecommand-lineoptionsthat have “short-hand”versions(e.g. “-summary”, “-p
20", and“-RANDOM") shouldbe expandedto their more/mostverboseversions*-output modesummary”,“-
compressiorpercent20”, “systemRANDOM”, respectiely. A few othercommonoptionsusedin .meadrdiles
are“compressionbasis”’and“data path”.
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The“feature”, “classifier”, and“reranker” optionsall involve specifyingscripts(andany neededarguments)
for MEAD to run via the commandine. Whenspecifyingthemasargumentso mead.plthey shouldappeaiin
guotessotheshellwill groupthescriptandits algumentsasoneitem. However, whenspecifyingtheseoptionsin
a.meadrdile, noquotesareneededIn thecaseof “feature” options.the secondyroupof non-spaceis takento be
thefeaturenameandthe remaindeof theline is takento bethe script(with algument,if necessary)Everything
after“classifier” or “reranker” is takento bethescriptandarguments.

Figure2 showns a.meadrdile thatspecifiesa “data path” option, aswell asa nonstandardeatureanda nen
classifiercommandhatusesthatfeature. Seethe appropriatesectionsfor moreinformationon featuresfeature
scripts,andclassifiers.

compression_basis words

compression_absolute 200

output_mode meadconfig

# Notice the ' separating two directories.

data_path /usr/home/winkela:/usr/home/winkela/da ta

# This is a comment.
# Note that the ' on the next line indicates a continuation
# of that line.
feature SimWithFirst \
[clair4/mead/bin/feature-scripts/SimWi thFir  st.pl

# Note that we dont need quotes here...
classifier [clair4/mead/bin/default-classifier .pl  Length 9\
Centroid 1 Position 1 SimWithFirst 1

Figure2: A moreadventurousmeadrdile

Althoughthe .meadrcfiles canhave an option that canbe specifiedon the commandine to mead.pl,some
optionsshouldnot in generalbe specifiedin .meadrdiles. Onesuchoptionis “cluster.dir’, which specifieghe
only placewhereMEAD shouldlook for the clusterfile.

For afull listing of the optionsthat.meadrdiles canhave, seethe appropriatesectionin the Getting Started
sectionon mead.plcommand-lineoptionsor type“./mead.pl -help ” from $BIN_DIR .

5 MEAD XML Obijects

This subsectiordescribeghe XML objectsusedasinput to andoutputfrom MEAD, aswell ascommunication
betweerthedifferentcomponent®f MEAD. The DTDs describingtheseobjectsusedarelistedat theendof this
document.

5.1 Common Objects

By “CommonObjects”,we meanobjectsthatareoftenuseddirectly by theuser Theseincludethemead-config,
cluster docsentgextract,andsummaryobjects.Mead-configobjectsandextractobjectsarethe input andoutput,
respectiely, of driver.pl. mead.plandextract-to-summaryl canoutputsummaryobjects.And of course cluster
anddocsenbbjectsrepresentheactualclusterto besummarized.

5.1.1 mead-config

TheMEAD driverprogram($BIN_DIR/driver.pl ) readsamead-confidile from its standardnput. Thisfile
specifiesseveral piecesof informationthatit needso summarizea cluster includingthelocationof the cluster
thefeaturego computeandwhereto storethemon disk, the classifierto use(with any arguments)the reranler
to use,andthedesiredsummarysize. Figure 3 shavs anexamplemead-confidile.

We now describethefunctionsof the variouselementof a mead-confidile andtheir attributes:
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<MEAD-CONFIGTARGET='"GA3’ LANG=ENG’ CLUSTER-PATH='[clair4/mead/data/GA3’
DATA-DIRECTORY="/clair4/mead/data/G A3/do csent >

<FEATURE-SET BASE-DIRECTORY='/clair4/mead/data/ GA3/fe ature />
<FEATURE NAME='Centroid’

SCRIPT="/clair4/mead/bin/feature-scri pts/C entro id.pl HK-WORD-enidf ENG'/>
<FEATURE NAME="Position’

SCRIPT="/clair4/mead/bin/feature-scri pts/P ositi on.pl’ />
<FEATURE NAME="Length’

SCRIPT="/clair4/mead/bin/feature-scri pts/L ength .pl'/>

</FEATURE-SET>

<CLASSIFIER COMMAND-LINE="/clair4d/mead/bin/defa ult-cl  assif ierp | \
Centroid 1 Position 1 Length 9 SYSTEM='MEADORIG’ RUN="10/09'/>

<RERANKERCOMMAND-LINE='/clair4/mead/bin/defaul t-rera nker. pl MEAD-cosine 0.7'/>

<COMPRESSIONBASIS="sentences’ PERCENT="20"/>

</MEAD-CONFIG>

Figure3: An exampleMeadConfigobject

e <MEAD-CONFIG>

— LANG: thelanguageof thecluster(currently“ENG” or “CHIN")
— CLUSTER-IATH: Pathto the.clusterfile youwantto summarize
— DOC-DIRECTORY: Pathwherethe sourcedocumentsn docsenformatarelocated

— TARGET: Thenameof theclusterfile (withoutthe.clusteror directory)
Thus,if youwantto summarizeéheclusterdefinedby /usr’fhome/data/GA3.clustiARGET ="“GA3”

e <FEATURE-SET>
— BASE-DIRECTORY: PathwhereMEAD will look for and/orproducefeatures
¢ <FEATURE>

— NAME: Thenameof thefeatureto use

— SCRIPT Thefull-pathcommandincludingoptions)to runthescriptusedto generatehis featureif it
doesnot exist in BASE-DIRECTORY (above). Note: DOC-DIRECTORY (above)will be appended
asanargumentto this commandwvhenthefeaturescriptis run. Seethe sectionon Featuregor more
information.

e <CLASSIFIER>

— COMMAND-LINE: Commando call theclassifierto beused,ncludingall command-linearguments
¢ <RERANKER>

— COMMAND-LINE: Commando call thereranlerto beused,includingall command-linearguments
¢ <COMPRESSION-

— BASIS: sentencesr words

— PERCENT length,in percenbof thesizeof thefull cluster(in thespecifiedBASIS), thatthesummary
shouldbe

— ABSOLUTE: length,in absolutenumberof sentencesf words(asspecifiedby basis) thatthe sum-
mary shouldbe. Notethatexactly oneof PERCENTandABSOLUTE shouldbe specified.
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5.1.2 Cluster

A clusterobjectlists the namesof the documentghatwill be summarizedFigure4 shavs the clusterfile for the
GA3 cluster EachDID correspond#o afile named$DID.docsentn the GA3 clusters docsensubdirectorye.g.
$DATA_DIR/GA3/docsent/41.docsent.

<?xml version="1.0'?>
<IDOCTYPE CLUSTER SYSTEM/clair4/mead/dtd/cluster.dtd’>

<CLUSTER LANG="ENG™>
<D DID="41" />
<D DID="81" />
<D DID="87" />
</CLUSTER>

Figure4: An exampleClusterobject

5.1.3 Docsent

A Docsentobjectis a documentsggmentedinto sentences.Firgure 5 shavs the first several sentencedrom
documen#l from the GA3 cluster

<?xml version="1.0’ encoding="UTF-8?>
<IDOCTYPE DOCSENTSYSTEM'/clair4/mead/dtd/docsent.dtd’>

<DOCSENTDID='41" LANG=ENG’>

<BODY>

<HEADLINE>

<S PAR="1" RSNT="1" SNO="1">Egyptians Suffer  Second Air
Tragedy in a Year </S>

</HEADLINE>

<TEXT>

<S PAR='2" RSNT='1" SNO="2'>CAIRO, Egypt -- The crash of a
Gulf Air flight that killed 143 people in Bahrain is a disturbing
deja vu for Egyptians: It is the second plane crash within a
year to devastate this Arab country.</S>

<S PAR=2" RSNT=2" SNO='3'>Sixty-three Egyptians  were on
board the Airbus A320, which crashed into shallow Persian Gulf
waters Wednesday night after circling and trying to land in

Bahrain.</S>

<S PAR='2" RSNT='3" SNO='4>0On Oct. 31, 1999, a plane carrying
217 mostly Egyptian passengers crashed into the Atlantic Ocean
off Massachusetts.</S>

<S PAR="2" RSNT='4" SNO='5'>The cause has not been determined,

providing no closure to the families, whose grief  was reopened
this month with the release of a factual report by the National
Transportation Safety Board.</S>

</TEXT>

</BODY>

</DOCSENT>

Figure5: An exampleDocsenbbject
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5.1.4 Extract

An Extractcontainsa list of sentenceshatwill be usedin the summary Sentencesresortedin the orderthey

appearFigure6 shavs a seven-sentencextractof the GA3 cluster

<?xml version="1.0’ encoding="UTF-8'?>
<IDOCTYPE EXTRACT SYSTEM /clair/tools/mead/dtd/extract.dtd’ >

<EXTRACTQID="GA3" LANG='ENG’ COMPRESSION="7
SYSTEM="MEADORIG’ RUN="Sun Oct 13 11:01:19 2002>
<S ORDER=1" DID='41" SNO=2" />

<S ORDER=2" DID=41" SNO='3" />

<S ORDER='3 DID=41" SNO="11" />

<S ORDER=4" DID="81" SNO='3 />

<S ORDER='5" DID="81" SNO=7" />

<S ORDER='6’ DID="87" SNO=2" />

<S ORDER='7" DID=87" SNO='3" />

</[EXTRACT>

Figure6: An exampleExtractobject

5.1.5 Summary

The Summaryis the final output from the summarizatiorprocess. Note that Summaryobjectsare not XML-

compliant.Insteadthey aremeantto bethe humanreadableoutputof MEAD.

[1]The Disaster Relief Fund Advisory = Committee has approved a
grant of $3 million to Hong Kong Red Cross for emergency relief

for flood victims in Jiangxi, Hunan and Hubei, the Mainland.
[2]Together with  the earlier grant of $3 million to World Vision
Hong Kong, the Advisory Committee has so far approved $6 million from
Disaster  Relief Fund for relief projects to assist the victims
affected by the recent floods in the Mainland.

[3]The Disaster Relief Fund Advisory = Committee has approved a
grant of $3 million to the Salvation Army for emergency relief

for flood victims in Hunan and Guangxi, the Mainland.

[4]The Disaster Relief Fund Advisory @ Committee has approved a
grant of $5.39 million to Medecins Sans Frontieres for emergency
relief for flood victims in Hunan, Sichuan and Yunnan, the Mainland.
[5]To ensure that the money will be used for the purpose

designated, the Government has required Medecins Sans Frontieres

to submit an evaluation report and audited accounts on the use of
the grant after the project has been completed.

the

Figure7: An exampleSummaryobject

5.2 LessCommonMEAD Objects

This category of MEAD objectsareusedby driver.pl andmay be usedby the user for instancewhenusingthe

relative-utility.pl scriptto evaluateanextract.
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5.2.1 SentFeature

A sentfeatur@bjectassigngpossiblyseveral) featurescoreso eachsentencen a cluster Figure8 shaws a few
selectedinesfrom the Centroidsentfeaturdile for the GA3 cluster

<?xml version="1.0'?>

<SENT-FEATURE>

<S DID="87" SNO="1" >

<FEATURE N="Centroid" V="0.274894051973267" />
</S>
<S DID="87" SNO="2" >

<FEATURE N="Centroid" V="0.828824590972425" />
</S>
<S DID="81" SNO="1" >

<FEATURE N="Centroid" V="0.153774221389168" />
</S>
<S DID="81" SNO="2" >

<FEATURE N="Centroid" V="1.000000000000000" />
</S>
<S DID="41" SNO="1" >

<FEATURE N="Centroid" V="0.153896779384946" />
</S>
<S DID="41" SNO="2" >

<FEATURE N="Centroid" V="0.981981515400504" />
</S>

</SENT-FEATURE>

Figure8: An exampleSentFeaturebject

5.2.2 Sentludge

A sentjudgebjectis usedio describesentenceitility scoregyivenby judgeso individualsentences adocument
or cluster Figure9 shavs anexamplesentjudgdile.

5.2.3 Query

A queryobjectdescribeshetext of aretrieval query Queryobjectsareusedin query-basedummarizationSee
theappropriatesectionin Really AdvancedMEAD.

5.3 XML Obijectsnot usedby core MEAD
5.3.1 Document

The documentobject represent@ documentwhich is not explicitly segmentedinto sentences.The document
objectis not currentlyusedby coreMEAD. Insteadthe documentsn a clusterarestoredasdocsenfiles.

5.3.2 Docpos
A docposobjectis adocumeniwvith Partof Speechrags.

5.3.3 Docjudge

A docjudgeobjectdescribegheretrieval rankingobtainedfrom the searchengine(Smart)givena query
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<?xml version='1.0"?>
<SENT-JUDGE QID='551">
<S DID='D-19980731_003.€’ PAR='1" RSNT='1l" SNO=1">
<JUDGE N="smith’ UTIL="10/>
<JUDGE N='huang’ UTIL="10"/>
<JUDGE N='moorthy’ uUTIL="6'/>
</S>
<S DID='D-19980731_003.€’ PAR="2" RSNT='1" SNO=2">
<JUDGE N="smith’ UTIL='6"/>
<JUDGE N='huang’ UTIL="10"/>
<JUDGE N='moorthy’ UTIL="10/>
</S>
<S DID='D-19980731_003.€’ PAR='3" RSNT='1" SNO=3>
<JUDGE N="smith’ UTIL='6"/>
<JUDGE N='huang’ UTIL="9"/>
<JUDGE N='moorthy’ UTIL="10/>
</S>
<S DID='D-19981105 011.e’ PAR='5" RSNT=2" SNO=7">
<JUDGE N="smith’ UTIL="2"/>
<JUDGE N='huang’ UTIL="1"/>
<JUDGE N='moorthy’ UTIL="4"/>
</S>
</SENT-JUDGE>
Figure9: An exampleSentjudgeobject
<?xml version='1.0"?>
<IDOCTYPE QUERYSYSTEM"/clair4/mead/dtd/query.dtd" >
<QUERYQID="Q-551-E" QNO="551" TRANSLATED="NO">
<TITLE>
Natural  disaster victims aided
</TITLE>
<DESCRIPTION>
The description is usually a few sentences describing the
cluster.
</DESCRIPTION>
<NARRATIVE>
The narrative often describes exactly what the user is looking
for in the summary.
</NARRATIVE>
</QUERY>

Figure10: An exampleQueryobject
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<?xml version="1.0'?>
<IDOCTYPE DOCUMENTBYSTEM /clair4/mead/dtd/document.dtd’>

in the Grand Hall
(HKCEC) Extension
ministers and dignitaries

organisations, and about

China were Mr Jiang;

The ceremony took place
and Exhibition Centre

guests, including foreign

countries and international

world’'s  media. Representing
Premier of the State Council
Premier of the State Council
Chairman of the Central Military
Chee Hwa, the Chief Executive of the Hong Kong Special
Region (HKSAR) of the PRC. This was followed at the
midnight by the playing of the Chinese National
of the Chinese national flag and the flag
Administrative Region (HKSAR) within  the first
(Tuesday). Entry of Guards of Honour Entry

Salute by Guards of Honour Speech by His Royal
Wales Entry of Flag Parties  British National
and Hong Kong Flags

of the PRC; General

minute

Chinese National ~ Anthem Raising

Administrative Region Flags Departure of Flag Parties
President  of the People’s Republic of China, Mr Jiang
of Officiating Parties

Departure  of Guards of Honour

</TEXT>

</BODY>

</DOCUMENT>

<DOCUMENTDID="D-19970701_001.e’ DOCNO="1" LANG=ENG’ >
<EXTRACTION-INFO SYSTEM="./hkmead.pl Centroid 1 Position 1
Length 9° RUN=" COMP

RESSION="20" QID="D-19970701_001.e'/>

<BODY>

<TEXT>

of the Hong Kong Convention
and was attended
from more than 40

HE Mr Li
of the PRC; HE Mr Qian Qichen,
Zhang Wannian,
Commission of the PRC; and HE Mr Tung

Anthem and the
of the Hong Kong Special
of Officiating

Highness
Anthem Lowering

of Chinese and Hong Kong Special

by some 4,000

400 of the
Peng,
Vice
Vice

Administrative
stroke  of
raising

of the new day
Parties

The Prince of

of Union

Speech by
Zemin Departure

Figure11: An exampleDocumenibject

5.3.4 Sentalign

A sentalignobjectdescribeshe sentencenappingdbetweertwo translation®f the samedocument.

5.3.5 Sentrel

A sentrelobjectdescribeselationshipdetweenpairsof sentences.

6 MEAD Interfaces
6.1 mead.pl

The mead.plscriptis the primary interfaceto the MEAD summarizatiorsystem.However, it is little morethan
awrapperaroundMEAD’ s driver.pl script (which in turn calls otherscripts)that combinesoptionsand defaults
from varioussourcegcommand-lineptionsand.meadrdiles) into mead-configpbjectthatis passedo driver.pl’s
standardnput. It readdriver.pl’'soutput—arextract—anckeitherwritestheextractor thecorrespondingummary

to eitherafile (if oneis specified)or by default, the standardutput.

The mead.plscripthasalreadybeendescribedextensiely in the MEAD Usagesection. Seethat sectionfor

saiddescription.

6.2 driver.pl

Thedriver.pl scripttiestogetherall theinnerworkingsof the MEAD summarizerlt takesasinputamead-config
objectandyieldsanextractobjectasoutput.lt is usedby mead.pto produceextracts(which canthenbecorverted
to summaryobjects)but mayalsobeuseddirectly by theuserby cat ing amead-confidile to its standarcuput.

driver.pl’'sexecutionhassereralstages:

1. driver.pl first readsthe mead-configobjectfrom the standardnput.
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<?xml version="1.0’ encoding="UTF-8'?>
<IDOCTYPE DOCPOSSYSTEM ‘/clair4/mead/dtd/docpos.dtd’ >

<DOCPOSDID="D-19970701_001.€' LANG='ENG’>

<BODY>

<HEADLINE>

<S PAR='l" RSNT='1" SNO='1> <W C='JJ>Solemn</W> <W
C='NN'>ceremony</W> <W C="VBZ'>marks</W> <W
C='NNP’>Handover</W>  </S>

</HEADLINE>

<TEXT>
<S PAR=2" RSNT='1" SNO="2'><W C='DT>A</W> <W
C=JJ>solemn</W><W  C=",></W> <W C="JJ">historic</W> <W

C='NN’>ceremony</W> <W C='VBZ'>has</W> <W C="VBN'>marked</W> <W
C='DT’>the</W>  <W C='NN">resumption</W>

<W C='IN">of</W> <W C='DT'>the</W>  <W C='NN">exercise</W> <wW
C='IN'>0f</W>  <W C='NN’>sovereignty</W> <W

C='IN">over</W> <W C='NNP’>Hong</W> <W C='NNP’>Kong</W> <W
C='IN'>by</W> <W C='DT'>the</W> <W

C='NNS’>People</W><W C='POS’>'s</W> <W C='NNP’>Republic</W> <W
C="IN">of</W> <W C='NNP’>China</W><W

C=""></W></S>

<S PAR='3" RSNT='1" SNO='3><W C='PRP$>His</W> <W
C='NNP’>Royal</W> <W C='NNP’>Highness</W> <W

C='NNP’>The</W> <W C='NNP’>Prince</W> <W C='IN">of</W> <W
C='NNP>Wales</W> <W C='CC’>and</W> <W

C='DT'>the</W>  <W C='NNP’>President</W> <W C='IN'>of</W>  <W
C='DT’>the</W> <W C='NNS’>People</W><W

C='POS’>'s</W> <W C='NNP’>Republic</W> <W C='IN">of</W> <W
C='NNP’>China</W> <W C="(">(</W><W

C='NNP’>PRC</W><W C=")'>)</W>  <W C='NNP’>HE</W> <W C="NNP’>Mr</W>
<W C='NNP’>Jiang</W> <W

C='NNP’>Zemin</W> <W C='DT'>both</W>  <W C='NN’>spoke</W> <W
C="IN">at</W> <W C='DT'>the</W> <W

C='NN’>ceremony</W><W C=',></W> <W C="WDT'>which</W> <W
C='VBD’>straddled</W> <W C='"NN">midnight</W> <W

C="IN>of</W>  <W C='NNP’>June</W> <W C='CD>30</W> <W
C='CC>and</W> <W C='NNP’>July</W> <W

C='CD’>1</W><W C="">.</W></S>

<S PAR='4" RSNT='1" SNO=4'><W C='DT'>The</W> <W
C='NN’'>ceremony</W> <W C="VBD'>was</W> <W

C="VBN’>telecast</W> <W C="3J>live</W> <W C="IN">around</W> <W
C='DT’>the</W>  <W C='NN">world</W><W

C=".">.</W></S>

</TEXT>

</BODY>

</DOCPOS>

Figure12: An exampleDocposobject

<?xml version="1.0'?>
<IDOCTYPE DOC-JUDGESYSTEM/clair4/mead/dtd/docjudge.dtd>

<DOC-JUDGEQID="Q-2-E’ SYSTEM='SMART' LANG="ENG">
<D DID='D-19981007_018.¢’ RANK="1" SCORE=9.0000" />
<D DID='D-19980925_013.¢’ RANK='2" SCORE=8.0000" />
<D DID='D-20000308_013.e’ RANK='3" SCORE='7.0000" />
<D DID='D-19990517_005.¢’ RANK='4’" SCORE='6.0000" />
<D DID='D-19981017_015.¢’ RANK='4" SCORE='6.0000" />
<D DID='D-19990107_019.¢’ RANK='12" SCORE='5.0000" />
<D DID='D-19990713_010.¢’ RANK='12" SCORE='5.0000" />
<D DID='D-19991207_006.¢e’ RANK="12" SCORE='5.0000" />
<D DID='D-19990913_001.¢’ RANK=20' SCORE='4.0000" />

<D DID="D-19980609_005.¢’ RANK="20" SCORE='4.0000" />
<D DID="D-19990825_018.¢’ RANK='1962" SCORE='0.0000" />
<D DID="D-19990924_047.¢e’ RANK='1962" SCORE=0.0000" />

</DOC-JUDGE>

Figure13: An exampleDocjudgeobject
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<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE SENTALIGN SYSTEM"/clair4/mead/dtd/sentalign.dtd">

<SENTALIGN ENG="20000119_002.e" CHI="20000119_002.c" LANG="english-chinese">
<SENT ORDER="1" EDID="D-20000119_002.e"

CSNO="1" />

<SENT ORDER="2" EDID="D-20000119_002.e"

CSNO="2" />

<SENT ORDER="3" EDID="D-20000119_002.e" ESNO="3" CDID="D-20000119_002.c"

CSNO="3" />

<SENT ORDER="4" EDID="D-20000119_002.e" ESNO="4" CDID="D-20000119_002.c"

CSNO="4" />

<SENT ORDER="5" EDID="D-20000119_002.e" ESNO="5" CDID="D-20000119_002.c"

CSNO="5" />

<SENT ORDER="6" EDID="D-20000119_002.e" ESNO="6" CDID="D-20000119_002.c"

CSNO="5" />
</SENTALIGN>

ESNO="1" CDID="D-20000119_002.c"

ESNO="2" CDID="D-20000119_002.c"

Figure14: An exampleSentalignobject

<?xml version="1.0"?>

<SENT-REL>

<RELATION TYPE="19’
<RELATION TYPE='6’
</R>

</R>

<RELATION TYPE="19’
<RELATION TYPE="15’
</R>

<RELATION TYPE="12’
</R>

<RELATION TYPE="15
</R>

<RELATION TYPE="19’
</R>
</SENT-REL>

<IDOCTYPE SENT-REL SYSTEM"/clair4/mead/dtd/sentrel.dtd"

<R SDID='47" SSENT=7" TDID="30" TSENT="29">

JUDGE="1"/>

JUDGE="1"/>

<R SDID='81" SSENT='45" TDID="87" TSENT='10">

JUDGE="1"/>
JUDGE="5"/>

<R SDID='63' SSENT='15" TDID="7" TSENT="11">

JUDGE="4"/>

<R SDID='87" SSENT=24" TDID='81" TSENT="1">

JUDGE="2'/>

<R SDID='47" SSENT=1" TDID="30" TSENT="24">

JUDGE="1"/>

Figure15: An exampleSentrelobject
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2. The mead-configobject specifiesthe featuresthat shouldbe computedvia the FEATURE-SET element.
EachFEATURE subelemenhasNAME and SCRIPT attributes. The NAME attribute, not surprisingly
specifiegthe nameof the feature. The SCRIPTattribute specifieghe shellcommandhatshouldberunto
producethefeature.

This secondstagelocatesthesefeatureson disk by looking in the BASE-DIRECTORY attribute of the
FEATURE-SETelementn themead-configbject. A featurenamed'FeatureNameWill bestoredondisk
in afile named‘ClusterName.FeatureName.sentfeaturethe BASE-DIRECTORY directory If this file
exists, it is assumedo containa featurenamed‘FeatureNamefor all andonly the sentencei thecluster
If sentencesn the clusterdo not have entriesin the sentfeaturdile, they effectively have value zeroin
subsequertalculations Ontheothersideof thecoin, MEAD will notcomplainif agivensentfeaturentry
doesnot correspondo a sentencén adocumenspecifiedby theclusterfile. It mayevenbeincludedin the
extractof the cluster!However, errorsmay occurwhenproducinga summaryfrom the extract.

If thefile doesnot exist, driver.pl calls the script specifiedandredirectsthe outputto the appropriatdfile,
namedasdescribedabove. Thus,if acertainclusteris summarizednultiple times, the featuresare calcu-
latedthefirst time andarereadfrom disk during subsequertummarizatiorpasses.

If the useralreadyis given sentenceeatures,he may createsentfeaturdiles manually If the sentfea-
ture files are namedappropriatelythey will be usedjust asif MEAD hadcreatedhemduring a previous
summarizatiomun.

This “featurecaching”is a double-edgedword. It speedsup the summarizatiorprocesssometimeson-
siderably but it may alsoresultin erroneousummariescausedy inconsistencies the contentsof the
clusterfile andthe sentfeaturdiles. This commonlyhappensvhendocumentsare addedto or removed
from the cluster or in query-basedummarizationwhenusingtwo differentqueriesin summarizingthe
samecluster More on thelatterin the sectionon query-basedummarization.

3. Next, driver.pl callsthe classifier which is specifiedvia the CLASSIFIERelementof the mead-confidile.
The COMMAND-LINE attribue specifiesthe scriptto run (with arguments)to producesentencescores.
Thesescoresarefor eachindividual sentenceandshouldnottake into accountnter-sentenceelationships.
Thecombinedsentfeaturearewritten to the classifiers standardnput, andthe classifiermustwrite a sen-
tjudgeobjectto its standardutput. For moreinformationon the workingsof classifiersandthe classifiers
includedwith the MEAD distribution, seethe sectionon classifiers.

4. Thefourth taskassignedo driver.pl is to call thereranler. As comparedo the classifier which assigns
scorego individual sentenceghereranler modifiesthesescoresdependingon relationshipsetweersen-
tences.Theinputto thereranleris areranlerinfo XML object. A reranleris an XML objectmadeup of
threesmallercomponentsthe compressiomnformation(wordsor sentenceplushow mary), theclusters
DIDs, andthe sentencescoresoutputby the classifierin the form of a sentjudge.A reranker mustoutput
themodifiedsentencecoresagainin sentjudgdorm. However, this sentjudgenasthe SENTS-FOR-SUM
attribute in the top-level element. This is interpretedby driver.pl as meaningthat it should output the
SENTS-FOR-SUMop-scoringsentenceasthe extract.

5. Thefinal job driver.pl doesis to write out the exract,whichis specifiedby the sentjudgenritten out by the
reranler.

6.3 MEADIib

MEADIib is acollectionof Perlmodulesusedextensiely by MEAD. They maybeusefulfor relatedapplications,
especiallythoserelatedto languageprocessingMEADIib canbeusedto evaluateextractive aswell asabstractie
summariessggmenttext, readin files of mary of MEAD’s XML formats,corvert betweentheseformats,and
write files of theseformats.

MEADIib is awork in progresssodocumentatiofis notincludedhere.Any documentatiomnvill belinked off
theMEAD website.
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7 Featuresand Feature Scripts

7.1 Intr oductionto MEAD Features

MEAD extractve summariescoresentencesaccordingto certainsentencdeatureghencethe “sentfeature’ob-

ject). The default classifier(default-classifieppl) usesPosition, Centroid,and Length, but MEAD featurescan
potentially refer to ary featurethat a sentencéhas(how mary namedentitiesor anaphorat contains,for in-

stance).Theonly stipulationthat MEAD placeson its featuress thatthey bereal-valued. However, the authors
recommendhat eachfeaturebe normalizedto have a valuebetweerzeroandonefor eachsentence Although
not technicallynecessanryit allows humanso moreeasilyselectappropriateveightsfor the linear combination
usedby theclassifierto scoresentencebasedn features.

In additionto the default featuresof Position, Centroid,and Length,the MEAD distribution containssev-
eral other potentially useful featuresincluding SimWithFirst, which computesthe cosinesimilarity betweena
sentenceandthe first sentencen the document;lsLongestSentenceyhich assignsa scoreof oneif the sen-
tenceis the longestin its documentandzerootherwise;andthreequery-basedeaturescripts: QueryCosine.pl,
QueryCosineNolDpl, andQueryWordOverlap.plwhich computethevariousmeasuresf similarity betweerthe
sentencand (potentially) threepartsof the givenquery Seethe Query-based®ummarizatiorsectionfor more
informationon theselastfeaturescripts.

In orderto facilitatethe creationandintegrationof new featuresMEAD providesaninterfaceto the feature
calculation,andwriting via the MEAD::SentFeatur®erlmodule.This sectiondescribeshe useof thislibrary.

7.2 Sent-Feature Files

Sent-Featuréles containthe valuesof featuredor eachsentenceThesearethe outputof all FeatureCalculation
scripts.An examplesentfeaturéile is shovnin anearliersection. A featurescriptthatuseSsMEAD::SentFeature::-
extractsentfeaturedoesnotneedo explicitly write Sent-Featuréles; thelibrary will dothisfor you. Essentially
thelibrary functionopensthe cluster andmakesa seriesof callbacksto subroutine®f the featurescript. During
thesecallbacksthe scriptcancalculatethe valueof oneor morefeaturesor eachsentencandtell MEAD these
values.

7.3 Three-RassFeature Calculation

FeatureCalculationis donein threestages:Cluster Document,and Sentence Eachstageis implementedby a
subroutinein the featurescriptcorrespondingdo thatstage.The clustersubroutinds calledonly once. Thenthe
documensubroutings calledoncefor eachdocumentn the cluster Finally the sentenceubroutines calledfor
eachsentencen the cluster All the informationavailable at the sentencestageis availableat eachof the other
stagesFeaturecalculationis donein this three-stagenannerto save the userthetime andaggraationof writing
for-loopsto iterateoverthe documentandsentences thecluster

The Clusterand Documentstagesare optional,and neednot be implementedoy the user However, every
featurescriptmust usethe Sentencetage asthisis the only time thata scorecanbe assignedo a sentence.

Ratherthanconfusethe readerby trying to explain how to usethe MEAD::SentFeature:dractsentfeatures
library functionto computefeaturesthe authorwill referthe readerto an examplefeaturescript, Skeleton.pl,
whichlivesin $SCRIPTSDIR. An annotatedrersionof thisfile is shavn in Figure16.

Thekey pointto noticeis thecall to extract sentfeatureseverallinesinto thescript. Thisroutinewill readthe
clusterfilename(andthe queryfilename,if given)from the standardnputandopenthis (these)object(s).

The$datadirvariablepointsto thedirectorycontainingthedocsenfileswhosesentencegouwantto calculate
thefeaturedor.

Notethatthe’Sentence’/Document’,and’Cluster’ stringsmustappearverbatim(case-sensite) asthe key
of thehashentrywhosevalueis thereferenceo the correspondingubroutine.

7.3.1 The Cluster Stage

The Clusterroutineis passed clusteranddo any needegrocessingisingthatcluster Thisroutineis calledonce
percluster

e Clustersarereference$o hashesvhosekeys areDIDs (strings)andwhosevaluesareDocuments.
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#!/usr/bin/perl
use strict;
use FindBin;

# These are just the Ilib directories
use lib  "$FindBin::Bin/../../lib",

where MEAD’s modules live.
"$FindBin::Bin/../../lib/arch";

use MEAD::SentFeature;

my $datadir = shift;

extract_sentfeatures($datadir, {'Cluster’ => \&cluster,
'Document’  => \&document,
'Sentence’ => \&sentence});

sub cluster  {
my $clusterref = shift;

foreach my $did (keys %$clusterref) {
# This cycling through the DIDs will produce each
# document passed to the document subroutine.
my $docref = $$clusterref{$did};

sub document {
my $docref = shift;

for my $sentref  (@$docref) {
# This will produce each sentence in the document,
# and because the document subroutine is called with

# each document, it will produce every sentence in the
# cluster.
my $text = $$sentref{ TEXT'};
}
}
sub sentence {
my $feature_vector = shift;
my $sentref = shift;
my $did = $S$sentref{"DID"}
my $sno = $$sentref{"SNO"};
my $text = $$sentref("TEXT"};
# You can compute more than one feature at a time,
# but all but one may be "lost" as driver.pl looks for features
# in files with names that include the feature name.
$$feature_vector{"Skeleton"} = $sno/10;
$$feature_vector{"Feature2"} = length($did);
}

Figure16: An exampleFeatureScript
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e Documentsarereferenceso arraysof Sentences.

e Sentencearereference$o hashesvhosekeys arefeaturesnamegstrings)andwhosevaluesarethevalues
of thosefeatures.Thefeaturegpassedo thefeaturescriptin the $sentrefvariableare:

“TEXT” (string) Thetext of thesentence
“DID” (string) The DID of thedocumento which the sentencédelongs
“SNO” (string) Thenumberof thesentencdn its document

7.3.2 The DocumentStage

The Documentroutineis passeda Documentand cando the desiredprocessingif ary) usingthat Document.
Thisroutineis calledoncefor eachdocumentn thecluster Documentsrereferenceso arraysof SentenceéSee
above for adescriptionof a Sentence).

7.3.3 The SentenceStage

Sentenceoutinesarepassedwo variables:A Sentencandareferencedo afeaturevector Sentencearedescribed
in the “Cluster Stage”sectionabove. Featurevectorsarehashesvhosekeys arethe namesof featureqstrings)
andwhosevaluesarethe (realnumberedyaluesof the featuremmamedby thosestrings.For example:

{'Centroid’ => 0.2, ’Position’ => 0.5}

After the Sentenceoutine has beencalled for every sentencan every documentin the cluster the ex-
tract sentfeaturesoutinewritesto standarautputasentfeaturdile containingthevaluesfor thefeaturespecified
in thefeaturevectorfor eachsentence(Subsequenthdriver.pl redirectsthis outputto the appropriatdile.)

7.4 A SkeletonFeature Extraction Routine

As previously mentionedan examplefeaturescript, $SCRIPTSDIR/Skeleton.pl,is including with the MEAD

distribution. Notethatthe“uselib” statemenhearthetop of Skeleton.pimustbe modifiedto pointto “$LIB _DIR”

and“$LIB _DIR/arch”. Theexampleworksasgivenonly if thefeaturescriptis in $SCRIPTSDIR.
Thefollowing commandwill write a sentfeatur@bjectto the standarcutput:

echo '$DATA_DIR/GA3/GA3.cluster’ | $SCRIPTS_DIR/Skeleton.pl $DATA_DIR/GA3/docsent

8 MEAD Classifiers

8.1 The Default Classifier: default-classifierpl

The classifiercomputescoresor eachsentence.

e Input: A sentfeaturdile in XML format is written to the classifiers standardnput. Every featurefile
specifiesfor eachsentencén a cluster a setof featuresanda valuefor eachfeature.

e Output: A classifiermustwrite a sentjudgefile in XML format to its standardoutput. As previously
describeda sentjudgefor a clustercontainsa a real numberutility judgementfor eachsentencen that
cluster In the caseof a classifiers output,this utility judgmentis interpretedasthe sentences score.

8.1.1 CommandLine Arguments

The COMMAND-LINE attributeof CLASSIFIER(in a mead-confidile) shouldread

$BIN_DIR/default-classifier.pl featurel  weightl feature2  weight2
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Eachsentenceecevesascorethatis alinearcombinationof thefeaturedisted (providedthey arein theinput
featurefile) EXCEPTfor the“Length” feature. The weight of eachfeaturein the linearcombinationis specified
after eachfeaturename. “Length”, if it is given, is a cutoff feature. Any sentencewith a length shorterthan
“Length” is automaticallygivena scoreof 0, regardlesf its otherfeaturesLength” is theonly featurethathas
thesesemantics.

Thus,aCOMMAND-LINE attribute of

$BIN_DIR/default-classifier.pl Centroid 2 Position 0.5 Length 12

hasthefollowing interpretation:

score(sentence) = { 2 - (Centroid) + 0.5 - (Position) : Length(s) > 12 }

0 : Length(s) <12

The default weightsfor Centroidand Positionareboth 1. The default Lengthcutoff is 9. The above examples
weightswerechangedor illustrative purposes.

8.1.2 Usingnewfeatureswith default-classifierpl

Using new featureswith default-classifiepl is realtively easy First, the desiredfeaturemusteitherbe precom-
putedin sentfeaturdormatin anappropriately-namednd-locatedfile or the usermusthave a featurescriptfor
computingthe feature.Next, the usermustadda FEATURE elementto the FEATURE-SETin the mead-config
file usedasinputto driver.pl. Alternately mead.phwill do this for you: usethe “-feature” command-lineoption
or the“feature” .meadrdile option. Seethe appropriatesectiongor moreinformationon thesealternatves. Fi-
nally, theusermustmodify the COMMAND-LINE attribute of the CLASSIFIERelemenin themead-confidile.
Again, mead.plcanalsodo this. Thenrun MEAD asusualusingthis modifiedmead-confidile (or thearguments
to mead.pl).

8.2 Other Classifiers

MEAD comeswith a coupleclassifiersin additionto default-classifiepl. Theseare random-classifiepl and
leadbased-classifigt, which arevital partsof thelead-basedndrandomsummarizershatarepartof the MEAD
distribution.

8.2.1 random-classifierpl

Therandom-classifiepl scriptis partof therandombaselinesummarizerThis classifierassignsarandomscore
betweerD and1 to eachsentencelf a“Length” argumentis provided,random-classifiewill assigna scoreof 0
to all sentencethatdo notmeetthis lengthcutoff. Notethatfor thecutoff mechanisnio work, the Lengthfeature
mustbe specifiedin the FEATURE-SET Two valid COMMAND-LINE attributesof the CLASSIFIERelement
are:

$BIN_DIR/random-classifier.pl
and

$BIN_DIR/random-classifier.pl Length 10

8.2.2 leadbased-classifiepl

The leadbased-classifigt scriptis partof the leadbasedbaselinesummarizer This classifierassignsa scoreof

1/n to eachsentencewheren is the sentences SNOin the correspondinglocsenfile. This meanghatthefirst

sentenceén eachdocumenwill have the samescoresthe secondsentencén eachdocumenwill have the same
scoresgtc. Again, if a“Length” featureargumentis provided,the sentencesvith lengthslessthanthe specified
valuearethrown out. Valid COMMAND-LINE attributesutilizing the leadbased-classifigt scriptare:

$BIN_DIR/leadbased-classifier.pl
and
$BIN_DIR/leadbased-classifier.pl Length 12
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8.3 Creatinga New Classifier

A classifielis ascriptthatfollowsthecovenantfor MEAD classifiergit doesnt evenhaveto bewrittenin Perl): it
takesasinput a sentfeatur@bject,possiblywith multiple featuresdoessomeprocessingandoutputsa sentjudge
objectwith a scorefor eachsentencén thecluster

Figure1l7 shavs abare-boneslassifierthatassignsa scoreof 0.5to eachsentenceNotethatseveralportions
of this examplehave beenabbreviatedin theinterestof clarity andbrevity. All of the classifierghatarepackages
with MEAD have this generalform. The onething that changeds the compute_scores function. For the
actualbodiesof the subroutinesmentionecdhere,look in ary of thesescripts. A few thingsto notice aboutthis
script:

1. %fnames and@all_sents
Theseare global variablesthat all functionscanuse. %fnames is a hashfrom featurenamesto feature
weightsto usein alinearcombination.@all_sents is anarrayof sentrefof the sameform thatareused
in featurescriptcallbacks.

2. Theblockof codemarkedby the“# Execution = Code” commentheednotchange Theonly thingthat
needchangeis the compute_scores  subroutine. The following itemsdetail the executioninside this
block of code.

3. Theparse_options  subroutinebuildsthe%fnames hashfrom thecommand-lineptionspassedo the
scriptasdetailedin ary of theclassifierdescriptions.

4. Thenext two lines,which call theread_sentfeatures andflatten_cluster from
MEAD::SentFeature  andMEAD::Cluster ,respectiely, readthesentfeaturérom thestandardnput
andpopulatethe @all_sents array

5. Thenext call is key: compute_scores . Justaboutary classifiercanbe constructedy implementing
this one sentence.Seethe MEAD classifiersto examplecompute_scores  functions. Theideais to
computescoresprobablybut not necessarilypasecntheinput featuresandput eachsentences scoreinto
thesentrefs “FinalScore”hash.

6. Thefinal line of this block of codecalls write_sentjudge , which writes out the requiredsentjudge
objectwhose"UTIL” valuesarethevaluesof eachsentence “FinalScore”hashvalue.

Theframework givenin Figure17 hasprovenflexible enoughfor usto write any needectlassificatiorscript.
Althoughthe useris not requiredto usethis formatwhenwriting his own classifier it may save muchtime and
aggravationto do so.

9 MEAD Rerankers

9.1 The Default Reranker: default-reranker.pl

Thereranleris usedto modify sentencescoresbasedon relationshipdbetweerpairsof sentenceskor example,
it canbe usedto give lower scoresto repeatednstance®f a sentencer higherscoreso a sentenceéhathasan
anaphoriaelationshipwith anothersentence.

Theinputto areranleris areranlerinfo file A reranlerinfo file hasthreecomponentscompressionnfor-
mation,clusterinformation,andthe sentencescoresascomputedby the reranler. The compressiorinformation
hasthe sameform asit doesin the mead-confidile: it specifiesvhetherthe BASIS shouldbe “words” or “sen-
tences”,and how large the summaryshouldbe, eitherin comparisorto the entire cluster(PERCENT)or asan
absolutesize(ABSOLUTE). Theclusterinformationlooksalmostexactly lik e a clusterfile, but withoutthe XML
headers Reranlersmay usethis in orderto openthe clusterto examineand comparethe text of eachsentence.
The sentencescoredake the form of a sentjudgdile.

The default reranler ordersthe sentenceby scorefrom highestto lowest,anditeratively decidesvhetherto
addeachsentencédo the summaryor not. At eachstep,if the quotaof wordsor sentencelasnotbeenfilled, and
the sentences not too similar to ary higherscoringsentencalreadyin the summarythe sentencen question
is addedto the summary After the summaryhasbeenfilled,” the default reranler increaseghe scoresof the
chosersentenceanddecreasethe scoresof the disqualified(by similarity) or unchosersentences.
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#!/usr/bin/perl

use

use
use

use

use
use

strict;

FindBin;
lib  "$FindBin::Bin/../lib", "$FindBin::Bin/../lib/arch";
XML::Writer;

MEAD::Cluster;
MEAD::SentFeature;

my %fnames = ();
my @all_sents = ();

# Execution Code.

{

sub

sub

sub

&parse_options();

my %features = read_sentfeature();
@all_sents = @({ flatten_cluster(\%features) I8

# Score the sentences based upon their  weights
&compute_scores();

# Write out the new scores to a sentjudge file
&write_sentjudge();

compute_scores  {

foreach my $sentref  (@all_sents) {
$$sentref(’FinalScore’) = 0.5;

}

parse_options
# subroutine body omitted

write_sentjudge {
# subroutine body omitted

Figure17: An exampleclassifier

30



MEAD UserDocumentation

Note that becausdahe default reranler excludessentenceshat are too similar to sentenceslreadyin the
summarythattheusemrmaynotbeableto geta 100%summaryusingthedefaultparametersA simpleworkaround
is to setthe similarity thresholdo somethinggreaterthanl or to simply usetheidentity reranler (seebelow).

Thereranler, like the classifier writesa sentjudgdile to its standardbutput.

9.1.1 CommandLine Arguments

The COMMAND-LINE attribute of RERANKER shouldresemble:
$BIN_DIR/default-reranker.pl SimFunction  ThresholdValue IDFName

The SimFunctionargumentspecifiesthe similarity function to comparesentences$or similarity. Currently
the only supportedsimilarity functionis “MEAD-cosine”. Threshold\aluespecifieshe maximumpairwisesim-
ilarity (accordingto the namedmetric)thatsentences the summarycanhave. Soif similarity betweerary two
sentencess abovethethresholdatmostoneof themwill beincludedin thesummary The IDFNameis thename
of theIDF DBM to usein computingsimilarity. In the caseof default-reranler.pl, it is usedby the MEAD-cosine
routine.An exampleCOMMAND-LINE attributefollows.

$BIN_DIR/default-reranker.pl MEAD-cosine 0.7 enidf

This examplesays:

Whencomparingsentencef the above fashion,usethe MEAD-cosinesimilarity routine (andthe
enidf IDF database)If this routinereturnsa valuegreaterthan0.7 for a pair of sentencespossibly
includeonly the higherscoringof the sentences a summary

9.1.2 Changingthe parametersof default-reranker.pl

As previously stated the only similarity functioncurrentlysupporteds MEAD-cosine.We have alsoempirically
foundthata cutoff of 0.7 disqualifiessentenceghat sayroughly the samething, but allows sentencethatareon
the sametopic but saydifferentthings. The usercanchooseto usea differentIDF databasebut this will likely
have little to no effect onthe summary Seethe sectionon Constructiomew IDF DBM'’s for instructionson how
to do this.

9.2 Other Rerankers

The MEAD distribution comeswith two reranlersin additionto default-reranler.pl.

9.2.1 identity-r eranker.pl

The identity reranler doesnot modify the scoresof sentenceslt simply selectsthe appropriatenumberof sen-
tenceggiventhe compressioninformationpassedo it. Whatis sucha reranler useful? Sincethe reranleris in
chage of selectingthe numberof sentencein a summary identity-reranler.pl performsthis task. Also, some
typesof summariesnay not take intersentenceelationshipsnto account.This is true of the randomandlead-
basedsummarizerincludedwith MEAD. In thesecasestheidentity reranleractsasa placeholdein the MEAD
frameawork, which requiresthat summarizerde built from features,a classifier and a reranler. The identity
reranlertakesno command-linearguments.

9.2.2 novelty-reranker.pl

The novelty reranleris thereranler we usedaswe participatedn the Novelty Trackin TREC 2002 (http://

trec.nist.gov ). For this competitionusersvereasledto identify sentenceshich containnew information,
assentencesire passedsequentiallythroughthe system. We noticedthat humanjudgesoften pick clustersof
sentenceswhereasMEAD normally doesnot careaboutthe spatialrelationshipsbetweensentencesvithin a
document.To exploit this hunch,we madea slight modificationto the default-reranler.pl, boostinga sentences
scoreslightly if the previous sentencénad a relatively high score. The differencebetweenthis script and the
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default reranler amountsto a single subroutinecall during the script’s execution. The novelty reranler takes
exactly the samecommand-lineargumentsasthe defaultreranler.

9.3 Creatinga New Reranker

Creatinga new reranleris a bit morecomplicatedhan creatinga classifier Our formulafor reranlersmay not
work for all reranler functions. For this reasonwe recommendhoroughlyunderstandingwo of the reranlers
thatcomewith MEAD: default-reranler.pl andidentity-reranler.pl. The latter may sene asajumping-of point
for userswishingto write areranlerthatdoesnt excludesimilar sentencesyhile theformermaybeextendedby
thosewho wishto do additionalprocessindgn additionto removing overly similar sentences.

However, we now briefly go over the workings of the default reranler in orderto give the usera glimpse
into how writing a new reranler might be done.Figure 18 showvs annotategortionsof default-reranler.pl minus
somedeclarationsat thetop andboring subroutinest the bottom.We now go througheachnumberedartof the
# Execution  Code block of thescript.

1. Thefirst few lines parsethe reranlerinfo input andfill in the global variablesdeclareabore the block
shown.

2. Thisblock decideswvhetherto do percent-or absolute-basecompression.

3. Along with block #5, this block lays the groundwork for ensuringthatall chosensentencesave higher
scoreghannon-chosersentencesHere,we make surethat$bonus_for _chosen_sentences hasa
valuehigherthanary sentences score.

4. This block calls one of two methods,dependingon whetherwe're using word-basedr sentence-based
summarizationThe calledmethodfills in anarraycalled @final_sents , which afterthe call, contains
all andonly the sentenceto beincludedin the summary

5. Along with block #3, this block actually addsthe bonusto the chosensentencesscores,ensuringthat
chosersentencebave higherscoreghanunchosersentences.

6. Thiswritestheoutputsentjudgdo thestandardutput. All sentencegandtheir scoresarewritten out, not
justthechosersentences.

We recommendhat the reranler-writing userreuseat leastthe XML-reading and -writing codefrom the
standardMEAD reranlerscripts.Most changesanbe madein the get final_sentamethodswhich may malke life
easielfor theuserandfor the MEAD team,whentrying to interpretproblematicoutputfrom the user

10 MEAD Add-Ons
10.1 Additional scripts

MEAD hassomeadditionalscriptsthatdo usefulthings. Thesescriptsinclude:
e extract-to-summaryl

This script corvertsan extract objectto a summaryobject. It opensthe specifiesclusterand attemptsto
fetchthetext of eachextractedsentencdérom the cluster Useextract-to-summarypl asfollows:

% ./extract-to-summary.pl cluster_file docsent_dir extract_file
If youhave $BIN_DIR in your path,andarein $DATA_DIR/GA3, you cansay:

% ./extract-to-summary.pl GA3.cluster Jdocsent GA3.10.extract

o write-idf.pl
ThisscriptbuildsanIDF databaséle in anarchitecture-specifiormat. SeetheConstructingDF Databases
subsectionn Really AdvancedVEAD for details.
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#!/usr/bin/perl
# much code omitted...

# Execution Code
{
# 1
my $xml_parser = new XML::Parser(Handlers = {
'Start’ => \&read_rerankerinfo_handle_start,
'End’ => \&read_rerankerinfo_handle_end});
$xml_parser->parse(\*STDIN);

# 2

if ($compression_absolute) {
undef $compression_percent;

} elsif  ($compression_percent) {
undef $compression_absolute;

} else {
$compression_percent = 20;

Debug("Neither percent nor absolute  specified; using 20%",

3, "Main");
}

# 3
my $bonus_for_chosen_sentences = 10000.0;
foreach my $sentref  (@all_sents) {
if  ($$sentref{'Score’} > $bonus_for_chosen_sentences)
$bonus_for_chosen_sentences += $$sentref{’Score’};
}

}

# 4

if ~ ($compression_basis eq "sentences") {
get_final_sents_by_sentences();

} else { # $compression_basis eq "words"
get_final_sents_by_words();

}

#5

foreach my $sentref  (@final_sents) {
$$sentref{’'Score’} += $bonus_for_chosen_sentences;

}

# 6
&write_sentjudge();

sub get_final_sents_by_sentences {
# subroutine body omitted.
sub get_final_sents_by_words {

# subroutine body omitted.
}

# Several subroutines to do XML parsing and writing
# have been omitted.

{

Figure18: An examplereranler
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¢ make-CHIN-docsent.pThisscriptis usedto build docsenfilesfrom Chineseext, aprocesgshatmaycause
problemsif notdonecorrectly Seethe SummarizingChineseDocumentsvith MEAD sectionfor details.

Many additionalconvenience-typecriptsareplanned.Thesescriptswill includesupportfor producingdoc-
sentandclusterfiles quickly andeasilyfrom a setof (possiblydiverse)documentanddocumenformats. Also,
this functionality will be built into mead.pl,sothe usercandirectly summarizeary type of documentor docu-
ments.e.g.text or HTML.

10.2 Pre-processingMIEAD input and Post-processingMEAD output

MEAD canbe usedevenwhentheinput documentsarenotin docsentformatand/orthe desiredoutputformat
is not extractformator MEAD’s summaryformat. Most input formatswill probablyresembledocsentformat,
especiallyfor extractive summarizationasks.Most formatshave someideaof adocumentD’s (DID) andmost
numbersentence$SNO), sothe conversionbetweerformatsmay be accomplisheaasilyusingan XSL engine,
or canbe doneusing partsof MEADIib. MEAD’s outputmay be convertedto an extract that containsthe text
eitherby usingan XSL engine,or againby usingMEAD::Extractand MEAD::Cluster, two piecesof MEADIib.
MEADIib’ sdocumentatioiis only onlineat this point, soreferto the MEAD homepagéor thisinformation.
Seebelow for the new add.on scriptswhich corverthtml andtext files to docsentandclusterformat.

11 Really AdvancedMEAD

SomeMEAD-relatedactvities thatshouldbein this sectionareso complicatedhatthey eachmerit a sectionof
their own. Sothe following two sections—orrunningMEAD in otherlanguagegmainly Chinese)andusing
SVM to train MEAD—are effectively separatebut have strongtiesto this section.

11.1 Producing Query-BasedSummaries

Producingquery-basedummariesvithin theMEAD framework is aseasyasspecifyingamodifiedsetof features
andmodifying the classifiecommandminusa caveator two.

ThreeMEAD featurescripts: QueryCosine.plQueryCosineNolDpl, and QueryWbordOwerap.pl,compute
varioussentencdeaturesn relationto the givenquery Eachof thesefeaturescriptscancomputeup to threefea-
tures,onefor eachof thethreepartsof a queryobject. For example,QueryCosine.ptancomputeQueryTitleCo-
sine,QueryDescriptionCosinendQueryNarratre Cosineywhich arethe cosinesimilarity betweereachsentence
andthetitle, description,andnarrative of the query, respectiely. QueryCosineNolDpl and QueryWordOwer-
lap.pldo muchthe same put with differentsimilarity metrics: MEAD::Evaluation::simple_cosine for
theformer, andMEAD::Evaluation::unigram_overlap for thelatter.

Thefirst algumentto eachof thesescriptsis a“-q” option,which takesexactly oneof four options:

o t, title
Computeonly QueryTitleXXX.

e d, description
Computeonly QueryDescriptionXXX.

e n, narratve
Computeonly QueryNarratre XXX.

e g,all
Computeall threeof theabove features.

Thesecondargumentto eachof thesescriptsis the nameof the queryfile to usein the query-basedummary
Notethatfor usewith MEAD, only thefirst threeargumentgo “-q” shouldbeused.Thisis becauseéV EAD

looks for eachfeaturein a separatdile in the featuredirectory A sampleSCRIPTattribute of for oneof these
featuress:
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$SCRIPTS_DIR/QueryCosine.pl -q title $DATA_DIR/GA3/GAS3.query

This will computethe QueryTitleCosinefeature,so the NAME attribute shouldbe “QueryTitleCosine” as
well. Notethataswith all MEAD featurescripts,the “datadir’ argumentwill be appendedo the commandand
theclusterfilenamewill beechoedo thestandardnput. Seethesectionon MEAD Featuresor moreinformation.

Now to usethe newly-computedfeature,you must modify the CLASSIFIER COMMAND-LINE attribute
in your mead-confidile. Thefollowing exampleis a slight modificationof MEAD’s default featureweighting,
adding“QueryTitleCosine"to thelinearcombinationwith weight1.

$BIN_DIR/default-classifier.pl Length 9 Centroid 1 Position 1\
QueryTitleCosine 1

Thenrun MEAD asusual.

NOTE: The caveatmentioneds regardingMEAD’ s cachingof featuresIf theuserchangeshe query(or the
contentsf the cluster),he mustdeletethe clusters QueryXXX featurefiles aswell.

11.2 Producing Alignment-BasedSummaries

Thiswasdonein the JHU 2001summemworkshop.Theideabehindthisis thatif you have documentsvhichare
translationf oneanotherif you have a summaryin onelanguageyou shouldjust be ableto createa summary
in the otherlanguageby mappingeachsentencdérom the summarizedanguageo the other

In the JHU 2001summemworkshopdata,the objectswhich containedhe mappingfrom Chinesesentenceso
Englishsentencesverecalledsentaligns.Theseobjectsaredescribedn the appendix.Seesectionbelov on the
JHU 2001summemworkshop.

11.3 Constructing IDF Databases

Half of the constructiorof new IDF databases madeeasyfor theuser Thewrite-idf.pl scripttakesasinputthe
nameof thedestinationDF DBM andthe nameof a plaintext file, which haspairsof word/idf values.Thescript
creategshe DBM if it isn’t therealready andputseachof the pairsinto the hash.

The harderpart of making IDF databasess actually computingthe IDF valuefor eachword in the corpus.
Sucha scriptis includedwith versions3.06andbelow, but this secondscripthasbeenremovedfor version3.07,
asit only worksin very specificsituations. It may be rewritten and includedin future versionsof MEAD. In
the meantimewriting a scriptthatcomputedDF for a large corpusis not very taxing. Besidesthe default IDF
databasemcludedwith the MEAD distribution work reasonablyvell.

11.4 Creating Docjudges

Thedocjudgeobjectis explainedin the subsectiorentitled“XML Objectsnotusedby coreMEAD.” Creatingthis
objectshouldbestraightforvardwith anXML moduleavailablefrom CPAN or evenwith ahomemaderocedural
script.

12 Creating baselinesfor usein evaluation

12.1 Lead-basedand Random

Theseare easilyimplemented.As mentioned just addthe -LEADBASED or -RANDOM flag to your MEAD
commandline:

mead.pl -LEADBASED GA

mead.pl -RANDOMGA
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12.2 Extracts from Sentjudges

Thescriptto runthisis sentjudge-to-etract.plin mead/bin As thedefault, this createsa 10 sentencextractbased
onall thejudges’scores.
Thecommandlinégs:

.Jsentjudge-to-extract.pl anysentjudgefile.sentjudge

Theusercanadjustthelengthof the extractwith -percent;p or -absolute;a.
If youwanteda 12 sentencextract,type,

.Jsentjudge-to-extract.pl -a 12 anysentjudgefile.sentjudge

Further the userhasthe ability to createanextractbasedon only onejudge’s judgments.Let’s sayyou want
a 15 sentencextractbasedn the judgmentsof "bill,” usttype,

.sentjudge-to-extract.pl -a 15 - bill  anysentjudgefile.sentjudge

12.3 Creating Sentjudgesfrom manual summaries

For DUC 2002and2003,we developeda way of creatingsentjudgegrom manualsummaries.n otherwords,
given the manualsummarieswe createrelevancescores(in sentjudgeformat) for eachsentencen the clus-
ter. Thesesentjudgesanthenbe usedto createa "manual” extract, which could be usedin evaluation. We
have two scriptsto accomplishthis task,onedesignedor DUC 2002,MUsentjudge.plandonefor DUC 2003,
MUsentjudge-2003.pl.

As the scriptsare currently configured the directoriesthat it needsare hard-codednto the script. You will
have to changethese. The input directoriesare: the clusterdirectoryandthe modelunit directory The output
directoryis the sentjudgedirectory Youwill alsohaveto setthepathto theidf database.

Thecommandlings:

./MUsentjudge.pl clustername

The clusterdirectoryshouldhave the formatof the tradtionalMEAD clusterdirectory Thatis, thereshould
bea.cluster file andadocsent directoryin theclusterdirectory

A modelunit file lookslik e this:

<html>

<head>

<title>D061.M.050.J.B</title>

</head>

<body bgcolor="white">

<a name="1">[1]</a> <a href="#1" id=1>Hurricane \

Gilbert, a category 5 storm, caused death, massive \
flooding and damage</a>

<a name="2">[2]</a> <a href="#2" id=2>as it moved through \

the Caribbean Islands and on to the Yucatan Peninsula.</a>
<a name="3">[3]</a> <a href="#3" id=3>After skirting \
several island nations,</a>

<a name="4">[4]</a> <a href="#4" id=4>it caused major \
death and destruction in Jamaica.</a>

<a name="5">[5]</a> <a href="#5" id=5>It then pummeled \
the Yucatan Peninsula before moving out to sea.</a>
</body>

</html>

Figure19: An exampleDUC Model Unit document
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13 Evaluation

Thereare mary ways of evaluatingsummaries.We have includedin the MEAD distribution a toolkit called
MEAD eval. We have alsoincludeda numberof otherevaluationmetricsin the MEAD add-onsdistribution,
RelevanceCorrelation,andsomecontent-basedvaluations.

13.1 Evaluation using MEAD Eval

An old versionof theMEAD Eval toolkit (whichimplementgrecisionrecall,kappa,cosine unigramandbigram
overlap,andrelative utility) is availableat http://tangra.si.umich.edu/clair/meade val .

As of MEAD 3.07,MEAD Eval is integratedwith the core MEAD distribution. However, somefunction-
ality in the standalonerersionof MEAD Eval (hamely content-basedimilarity metrics)hasnot beenincluded
in the MEAD Eval scripts: meadw®al.pl and relative-utility.pl. However, this codestill livesin MEADIib in
MEAD::Evaluationmodule.Usercodethatusesthis modulein the standalonerersionof MEAD Eval shouldbe
ableto usethe samemodulein MEAD v3.07. Seethe onlinedocumentatiorior the MEAD Eval API.

The meadeal.pl script, giventwo extractfilenamesasinput, calculateghreeco-selectiormetricsand prints
themto the standarcbutput.

Thus,asamplecall to MEAD Evalis:

% ./meadeval.pl $DATA DIR/GA3/GA3.10.extract $DATA_DIR/GA3/GA3.20.extract

Although the outputof this exampleis ratheruninterestingasthe 20% extract containsall the sentencen
the 10% extract), it shavs how meadeal.plis used. Take alook at the codeof this scriptto seehow onemight
call thecontent-basechetricsin MEAD Eval.

Relative Utility (RU) hasits own script: relative-utility.pl. In orderto useRU, you musthave a sentjudgdile
for theclusteryou're evaluating.Sentjudgenformationis expensve, hencerare,sotheuseof RU maybelimited
to thefew clustersthathave sentjudgenformationalreadycomputed Regardlessthe scriptis usedasfollows:

% ./relative-utility.pl $DATA_DIR/GA3/GA3.10.extract \
$DATA_DIR/GA3/GA3.sentjudge

The abore commandprints sentjudgeandrelative-utility informationto the standardutput. Most of the guts
of RU is actuallyimplementedn the MEAD::SentJudgenoduleof MEADIib. Seethis sectionof the online
documentatiorfor moreinfo.

Finally, in thenew MEAD addonspackagewe have includedtwo scriptswritten for the JHU 2001 summer
workshop. Theseallow the userto calculatekappafor 3 or 4 judges. Onemustfirst corvert sentjudgdilesto a
tabfile with readmulti_into_kappatalpl, andthenonerunskappa.plon this new file.

Beforeusingtheseijt isimportantto editread multi_into_kappatalpl. Youmustproperlysetmandirandautodir
to the directorieswhich containthe automaticandmanualextracts.

Therearethreeargumentdor readmulti_into_kappatatpl: mode("H” for humanor "C” human-+computer),
cluster(oneof theldc clusters)andlength(lengthof the extract, in thetermsof the workshop,thesecanbe 50,
50W, 50S,etc.;seethe LDC/JHU documenatiorior anexplanationof these).

So,thecommandlindor read multi_into_kappatalpl is this:

Jread_multi_into_kappatab.pl H 1014 50
This createsfile calledkappatab.H.199.050 . Thenyou canpipethisinto kappa.phwith:

cat kappatab.H.199.050 | ./kappa.pl

13.2 Evaluation using RelevanceCorr elation

One of the evaluationmetricsusedin the JHU 2001 summerworkshopon documentsummarizatioris based
on principlesfrom Information Retrieval. For their project,they usedthe SMART informationretrieval system.
Seesection3.2 of their reportfor an explanationof how that systemworks. Their reportis availableat http:
[Iwww.clsp.jhu.edu/ws2001/groups/as md/.

The idea behindusing IR as an evaluationmetric for summarieds the following. We assumethat good
summarief a setof documentshouldbe ranked in the sameorderasthe original documents.So, we used
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SMART to rank a setof full documentdor a query We createdsummarief eachof thosedocumentsand
we hadSMART rankthe summariesWe thenusedtwo statisticalmethodsfor comparingthe rankings,Pearson
productmomentandSpearmars rankcorrelationcoeficient. Thesescriptsarein evaluation/irbased.

We have includedexamplesfrom the summemworkshopin the directorydata/docjudges.

Theobjectwe usedto recordthe documentankingsis calleda docjudge.For the JHU summemworkshop we
alsoincludedinformationaboutthe correspondinglocumentin the otherlanguage

<?xml version="1.0'?>

<IDOCTYPE DOC-JUDGESYSTEM"/export/wsO01summ/dtd/docjudge.dtd” >
<DOC-JUDGEQID="Q-2-E" SYSTEM="SMART"LANG="ENG">

<D DID="D-19981007\_018.e" RANK="1" SCORE="34.0000" CORR-DOC="D-19981007\_023.c"/>
<D DID="D-19980925\ 013.e" RANK="2" SCORE="33.0000" CORR-DOC="D-19980925\ 015.c"/>
etc.

</DOC-JUDGE>

Figure20: An exampleDocjudgeobject

We have included3 docjudgedor onequery(125). If we wantto seewhetherMEAD is doing a betterjob
than Random,we canmeasurehowv well MEAD’s summariesrankingscorrelatewith the rankingsof the full
documentsandthenwe canmeasureéhow well randomsummariestrankingscorrelatewith the rankingsof the
full documents.

So,for example,to computethe Pearsorproductmomentof therankingsof thefull documentswith the 20%
(sentence-baset)EAD summariesye would do the following.

Thecorrelationscriptsareeasyto run.

Ipearson.pl docjudgeA docjudgeB
.Jspearman.pl docjudgeA docjudgeB

If thetwo docjudgefiles werein the samedirectoryasthe evaluationscripts,the commandwvould be:
Jpearson.pl mead-Q00125.docjudge fulldoc.docjudge

Typingin the pathsis a bit ugly, but nottoo bad:

Ipearson.pl ./../data/docjudges/mead-Q00125. docjud ge \
.J../data/docjudges/fulldoc.docj udge}

And, we find thatthe Pearsomproductmomentis 0.91,whenwe comparethe rankingsof the full documents
with the rankingsof MEAD’s 20% summaries.However, whenwe createrandom20% summariesrank them
with query125,andcomparethoserankingswith the rankingsof the full documentswe find a Pearsomproduct
momentof 0.78.

13.3 Evaluation using Lexical Similarity

We have includedthis functionality in the new addong3.08)distribution.
Before beginning, you musthave installedMEAD andhave mead/libsetasa perl library locationif it isn't
already If youdon't know how doto this, adaptthefollowing line appropriately:

export PERLSLIB=\$PATH:/clair4/projects/m ead30 7/sta ble/me ad/li b
Theotherthing you mustdo is to opensummsim.plandchangethe directoryfor thelocationof “bleu-1.pl”
in thevariable$bleuDIR. Theline currentlyreads:my $bleu _DIR = "/clair4/tools/bleu”;

Thecommandlinas:

Jsumm_sim.pl summaryl summary2
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a) Simple Cosine: 0.310086836473021
b) Cosine : 0.15299879834494
c) Token Overlap: 0.182926829268293
d) Big. Overlap:  0.108910891089109
e) Norm. LCS . 0.275

f) Bleu :0.1800

Figure21: Sampleoutputfrom summsim.pl

Theoutputlookslike this:

Simplecosinecalculateghe cosinesimilarity with a simplebinary count(1 if a word exists (no matterhow
mary times)in a sentenceg if it doesnt). Cosineusesidf weightsandincludesthe actualcountof tokensfor
eachtype. In "The quick brown fox jumpedoverthelazy dog; simplecosinewould only count’the” as1, while
cosinewould countit twice andmultiply it by its idf weight.

Big. Overlapmeasureshe bigramoverlap,andnorm. LCS measureshe normalizediongestcommonsub-
string.

Theinputfor this scriptcanbea summaryof this format:

[1] Solemn ceremony marks Handover

[2] A solemn, historic ceremony has marked the resumption of the exercise
of sovereignty over Hong Kong by the People’s Republic of China.

[3] His Royal Highness The Prince of Wales and the President of the
People’s Republic of China (PRC) HE Mr Jiang Zemin both spoke at the
ceremony, which straddled midnight of June 30 and July 1.

[4] The ceremony was telecast live around the world.

Figure22: Samplesummary

or a"document”file of this format:

<?xml version="1.0'?>
<IDOCTYPE DOCUMENTBYSTEM"documentation/dtd/document.dtd">
<DOCUMENDID='19970701_001.€’ DOCNO='1" LANG=ENG’ >

<EXTRACTION-INFO SYSTEM="LEAD-BASE" RUN="D-19970701 001.e.996941177" \
COMPRESSION="20S" QID="none"/><BODY>
<TEXT>

Solemn ceremony marks Handover

A solemn, historic ceremony has marked the resumption of the exercise

of sovereignty over Hong Kong by the People’s Republic of China.

His Royal Highness The Prince of Wales and the President of the People’s
Republic of China (PRC) HE Mr Jiang Zemin both spoke at the ceremony,
which straddled midnight of June 30 and July 1.

The ceremony was telecast live around the world.

</TEXT>

</BODY>

</DOCUMENT>

Figure23: An exampleDocumenibject

The content-basednethodof evaluationis particularly usefulwhen comparingautomaticallycreatedsum-
marieswith humansummaries.
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14 CST in summarization and evaluation

We have includedin the MEAD add-onspackageseveral scriptsfor working with Cross-Documen$tructure
Theory(CST)relations.On CST, see[Rad0( and[ZBGRO0Z.

We encodesentenceelationsin a sentrelobject,andwe offer several CST utility scriptsin sentrelutils.This
is a brief exampleof theinformationstoredin a sentrelobject:

<?xml version="1.0’ encoding="UTF-8'?>
<IDOCTYPE TABLE SYSTEM "/clair4/projects/cst/gulfair/judge ment/ sentre ldtd ">
<TABLE>

<R SDID="16" SSENT="3" TDID="43" TSENT="8">
<RELATION TYPE="18" JUDGE="Z"/>

</R>

<R SDID="2" SSENT="4" TDID="23" TSENT="5">

<RELATION TYPE="15" JUDGE="Z"/>

</R>

<R SDID="16" SSENT="6" TDID="19" TSENT="10">
<RELATION TYPE="4" JUDGE="Z"/>

</R>

<R SDID="23" SSENT="13" TDID="2" TSENT="7">
<RELATION TYPE="18" JUDGE="Z"/>

</R>

</TABLE>

Figure24: An exampleSentrelobject

Theway to readthis tableis thefollowing. In thefirst example,JudgeZ believesthatthereis a CSTrelation-
ship of type 18 (fulfilment) betweensourcedocumentl 6, sentencenumber3 andtargetdocument3, sentence
number8. Notethatthis relationshipis directional. The judgeis declaringthat 16.3assertgshe occurrenceof an
eventpredictedn 43.8.

Seethenext sectionfor our useof CSTrelationsin anew setof reranlers.

14.1 Interjudge agreementand dir ectional interjudge agreement

Therearetwo scriptsfor measuringhis. Thefirst measureiterjudgeagreementegardlesf the directionality
(ijagree.pl)andthe secondmeasureiterjudgeagreemenandconsiderslirectionality
Thecommandlinesrestraightforvard:

Jijagree.pl sentrell sentrel2
and
Jijagree-dir.pl sentrell sentrel2
Giventhe exampledatawe includein the meadaddondlirectory, try
Jijagree.pl examples/MI9-Zhu.sentrel examples/MI9-jahna.sentrel

Part of the outputfrom this is:

43-12-25-20 S
43-36-23-11 F
43-3-23-16 F
1-3-19-8 P

Figure25: Sampleoutputfrom ijagree.pl

This meansthat document#3, sentencel 2 hasan S relationshipwith document?5, sentence0. ijagree.pl
reportsthreedifferentrelationships:
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e F—fully agree
e P—Overlappingjudgement
e S—Onesayssomethingthe othernothing.

As mentionedjaagree-dimpl reportsspecificallyon directionalityof judgments An exampleoutputfrom this
scriptlookslike:

16-4-2-2
16-4-2-3
16-2-25-20
21-22-43-45

X030V

Figure26: Sampleoutputfrom ijagree-dirpl

Thismeanghattwo judgesdisagreedn thedirectionalityof therelationshipbetweerdocumentl6, sentence
4 anddocumen®, sentence. This scriptignoresthe specificCSTrelationshiptype.

14.2 Calculating connectvity

We have designedtstconnectiity.pl to calculatethe CST connectvity of anextract

Thesyntaxis ./cstconnectivity.pl extract  sentrel
Sofor example,by typing:
.Jcstconnectivity.pl examples/gulfair3.extract.10 \

examples/judgements.sentrel}

onecanlearnthatthe connectwity of the extractandthesentrelis 2.

14.3 Merging sentrel files

Thisis asstraightforvardasonewould imagine:reljoin.pl sentrelA  sentrelB

14.4 Extracting only certain typesof CST relationsfrom an extract

The syntaxfor thisis subrelation.pl extract  sentrel -rellist LabelList ,wherelLabelList
isalist of CSTlabels,e.g.”1,3,7"
Sofor example,if youtype:

Jsubrelation.pl examples/gulfair3.extract.10 \
examples/judgements.sentrel -rellist 1,3,7}

apartof theoutputwill read:

<R SDID="81" SSENT="42" TDID="87" TSENT="22">
<RELATION JUDGE="1" TYPE="1"></RELATION>
<RELATION JUDGE="5" TYPE="1"></RELATION>
<RELATION JUDGE="9" TYPE="1"></RELATION>

</R>

Figure27: An exampleoutputfrom subrelation.pl
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14.5 Calculating similarity with sentrels

We includein the sentrelutilsdirectoryof MEAD add onsa scriptcalledsim.pl. This hastwo functions.First, it
cantake a clusterasinput, andit will outputthelexical similarity betweerall sentenceairsabove a userdefined
threshold. It hasfour ways of measuringsentencesimilarity, bleu, cosine,word overlapandlongestcommon
substring.

If theuserprovidesasentreffile, sim.plwill outputprecisionandrecallbasednthelexical similarity andthe
informationin thesentreffile.

15 NewRerankersin mead addons

In thefollowing, we presenteveralnew reranlersthatwe have developedfor MEAD. Zhu Zhangwroteanumber
of reranlersfor his work on Cross-documenStructureTheory (CST), and althoughseveral of his reranlers
involve CSTrelations therearesomewhich don't involve CST perse. For example,cst-rerankrs3 and4 rerank
articlesbasedn theepochtime of thearticles.

15.1 CST rerankers, generally speaking

Thegenerabkyntaxfor thesereranlersis:

mead.pl -p 2 -reranker " Jcst-rerankerl.pl \
10000000000001/10000000000001.meta data \
10000000000001/10000000000001.sent rel* 10000000000001

Insidethe doublequoteds the syntaxof thereranleritself, which of coursecanbedifferent,dependingipon
how thereranleris written.

15.2 Source-basederankers

News articlescomefrom differentsourceswhich may not be equallyreliableor interesting. Thereforethe first
pair of reranlersreflectssourcepreference Specifically we arbitrarily arrangethe news sourcesn the orderof
"CNN, ABC, MSNBC, USATODAY, FOX" andgive eachsourcean integer priority value Delta, accordingto
its placein thelist.

e Inreranler1,thescoreof eachsentenceis increasedoy A, (source(s)).
e Inreranler2, thescoreof eachsentence is decreasediy A (source(s)).

Reranlers7 and8 arevery similarto reranlers1 and?2 respectiely, exceptthatthe A, valuesarenormalized
into therangebetweerD and1.

15.3 Time-basedrerankers

The secondset of reranlersreflectschronologicalordering. Specifically we define A; asthe epochseconds
correspondingo publicationtime of eacharticleanduseit to adjustsentencescores.

e Inreranler3,thescoreof eachsentencais increasedy A;(source(s)) Thereforemorerecentinformation
is favored.

e Inreranler4,thescoreof eachsentenceis decreaseddy A, (source(s)).

Reranlers9 and10 arevery similarto reranler 3 and4 respectiely, exceptthatthe A; valuesarenormalized
into therangebetweerD and1.
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15.4 CST-basedrerankers

With theaim of betterunderstandingherole CSTcanpotentiallyplay in thesummarizatioprocessye alsobuilt
asetof CSTFbasederanlersthatutilize human-labeleST relationshipsn arelatively simpleway. We view a
documentclusterasa graphandeachsentencasa nodein it. Two sentencesirelinked by arcs(for now only
undirected)if they are CSTrelated. The numberof arcsare determinedby the instancesf CST relationships
betweenthe sentencepair. For example, if judge 1 finds one, judge 2 finds three, and other judgesfind no
relationship(spetweenwo sentencesherewill befour arcslinking the correspondinghodes. With this graph
structure eachnode(sentencehasa degreeasdefinedin graphtheory anddenotediy A, in our scenario.

e Inreranler5, thescoreof eachsentenceincreasedy A.(s).
e Inreranler6, thescoreof eachsentence decreasedy A.(S).

Reranlerslland12areverysimilarto reranler5and6 respectiely, exceptthatthe A . valuesarenormalized
into therangebetweerD and1.

15,5 MMR rerankers

We alsoincludean MMR reranler in our meadaddonspackage.For a discussiorof MMR, seeCarbonelland
Goldstein[CG9g. The basicideabehindthe useof MMR in summarizatioris that the usershouldbe ableto
selecthow muchof theinformationspaceshouldbeincludedin the summary Ontheonehand,a usermaywant
asummarywhichfocusesonly onthe centralpoint or pointsbut which hassomeredundang. On the otherhand,
a usermaywanta summarywhich capturesa broaderview of theinformation(andis very low on redundang).
Themainparametem ary MMR systemis calledlambdawhich hasarangeof 0-1. If setat1, thesummarywill
capturethe mostcentralsentencesandit will beredundantAs the userdecreasethis numberthe summarywill
includesentencewrhich offer amorediversecollectionof information.

Thesyntaxfor mmr-reranker.pl lookslik e this:

mmrreranler.pl $lambda$sim-function$idf

¢ $lambdais therelevance-weighthatis usedin computingnew scores
¢ $sim-functionis thenameof a MEAD functionfor computingsentencaimilarity
¢ 3idf is thenameof theIDF DBM to usewhencomputingsimilarity

In generalthe sim-functionis MEAD-cosineandtheidf is enidf.
So,thecommandine for a 40% summaryof cluster1000000000000%vould be:

mead.pl -p 40 -reranker "./mmr-reranker.pl 1.0 MEAD-cosine enidf" \
10000000000001

We have alsoincludedan mmr reranler that allows oneto choosea summaryrate basedon the numberof
words. Thisreranleris calledmmrreranker-word.pl.

16 Converting HTML and text filesto docsentand cluster format

We have included3 scriptsin theadd.onsto MEAD which will corvert HTML andtext files to clusters. These
scriptsarelocatedin the formatting directory We are alwaysworking to improve these,so checkout the
MEAD webpagdor newer versions.Dependingon your needsyou shouldonly needto useoneof the scripts,so
fret not.

16.1 Preliminaries

Beforebeginning,UTIL.pm mustbeatthe samédevel asthe scriptyouwantto use(or atleastin your Perllibrary
path),andthedirectory“etc” mustbe atthe sameevel asthe scriptyouwantto use.Further youwill needto set
theabsolutepathof the dtd directoryvariable$DTD_DIR online 18 of UTIL.pm

my $DTD_DIR ="/clair6/projects/ldc/documentati on/dt d";
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16.2 From text filesto docsentsand/or a MEAD cluster

Thescriptfor thisis text2clusteml, anddependingon your needsijt canbe calledin a numberof differentways.

1. if youhave afile of unsgmentedext which youwantto corvertto adocsenfile:

Jtext2cluster.pl FILE

2. if youhave adirectoryof unsgmentedext files which you wantto corvertto afull cluster:

Jtext2cluster.pl DIRECTORY

3. if you have afile of sggmentedext youwantto corvertto adocsenfile, andyour sentencearesegmented
with ‘\n\n "

Jtext2cluster.pl FILE "\n\n’

4. if youhaveadirectoryof sggmentedext files, whichyouwantto corvertto afull cluster andyoursentences
aresggmentecby “the” (admittedly notbestchoice; ))

Jtext2cluster.pl DIRECTORY '\bthe\b’

5. finally, if youarepreprocessinjlesfor CIDR andyou justwantto corvertanumberof text filesto docsent
fileswithout creatinga cluster you cando two things.

(a) createa clusterandjust usethe docsenfolder
(b) createa simpledriverwhichwill runtext2clusterpl on eachof theindividualfiles in your directory

16.3 FromHTML filesto a cluster

As with text files, begin by puttingtheHTML files youwantto corvertin adirectory andthencall html2clusterpl
onthatdirectory This doesthe samething thattext2clusterpl does,exceptthatit hasa preprocessingtepwhich
extractstext from HTML. Thecommandlinds the sameandtheresults(ideally) shouldbe the same.

We have alsoincludedhtmI2text.pl, which corvertsHTML files to text files.

16.4 Caveats

SeetheREADME file in meadaddons/formattindpr adescriptiorof how thesescriptsparseHTML andsegment
sentencesln generalthesescriptshave beenoptimizedto handlenews articles,andsothe default valuesof the
controlvariablesaresetto ignorea numberof typesof text, includingshortsentenceandspansof text which do
notendin a period,exclamationpoint or questiormark.

Note especiallythe following variablesin UTIL.pm: $min.words, $sentends$finalstrav, $spliton, and
$html_or_body:.

17 CIDR: How to createdocumentclusters

CIDRis ourdocumentlusteringsystem.CIDR takesasinputalist of files andtheir pathsandoutputsthosefiles
into directoriesbasedn thefiles’ similaritieswith eachother
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17.1 How CIDR works
CIDR workswith five parameters.

e clusternumber default: 0, range:ary positive whole number This representshefirst clusternumber If
you begin at 14, CIDR expectsthatclustersl-13alreadyexist.

¢ thresholddefault: .1, range:betweerD and1. This valuedeterminesiow similar documentsnustbeto be
placedin the samecluster

e worddecay default: .01,range:betweerD and1. Thisvaluedeterminesiow quickly cidr discountsvords
which appeaioften.

e keepthreshold.default: 3, range:ary positive whole number This determineghe minimum nidf valueof
wordsto beaddedo the centroid

o tokeep.default: 10,range:ary positive wholenumber This determineshe numberof keywordsto bekept
in thecentroid.

17.2 The details of running CIDR

To useCIDR, thefollowing thingsarenecessary:

1. nidf.dir andnidf.pagmustbe presenin thetargetdirectory

2. cidr.pl expectsthattheinputfiles arein docsenformat. Plaintext files shouldalsowork, but we make no
guarantees

3. cidr.pl shouldberunin thedirectorywhereyouwishthe clustersto be created.

Thecommand-lindor cidr.pl hassomenuances.

Let’s begin with the basics.If your file of documentpathsis namedALL andcidr.pl is atthe samelevel, a
typical callto CIDR lookslikethis: cat ALL | ./cidr.pl

This createsll of the clustersin thatdirectory, which cangeta bit ugly, so, practicallyspeakingit is better
to createa directorybelow ALL andcidr.pl, andputthe nidf.pagandnidf.dir filesin thatdirectory Thenjustcall
cidrin thisway:cat ./ALL | ../cidr.pl

The orderof the parameterss asgivenabove. If you wantto changeary of the default settings,you must
includethedefault valuesfor thoseparametersip to the parameteyou wantto changg(going from left to right).

So,for example,if youwantedto have cidr runwith athresholdof .4, akeepthresholdof 2, anda decayof .5,
youwould haveto 1) orderthemasthey areabove and?2) includethe default "numberof clusters, whichis here
0. Thiswouldthenbethecommandlinecat ../ALL | ../cidr.pl 0.4 5 2

18 Running MEAD in Other Languages

MEAD cansummarizeChineseclustersaswell as English. We anticipatethat it would not be hardto modify
MEAD to summarize~renchor Spanishclusters for example. Onewould only have to createan IDF database
andchangetheidf environmentvariablein MEAD.

18.1 Summarizing ChineseDocumentswith MEAD

NOTE: the Chinesesummarizatiorfunctionality is effectively in analphastageof development.lt may breakat
ary time withoutwarning. This examplemay not be exactly correct,but is reasonablglose.
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18.1.1 Preliminary Notes

We have providedroutinesfor converting clustersof plain text Chinesedocumentsnto MEAD compatibledata.
Theonly stipulationswe placeon documenformattingareasfollows:

1. Youshouldknow the encodingof the documents/ou areworking with. If you're not sure,a goodrule of
thumbis asfollows:

Simplified Chinese:GB2312

TraditionalChinese BIG5

2. All of the documentsn the clustershouldbe encodedusingthe samestandardi.e. don’t mix BIG5 and
GB2312documents).

3. Thedocumentshouldbeword-segmentedNote: We usedtheseggmentemthttp://www.mandarintools.
comto sggmenttheexample.Thissegmenteiis quiteold, andwe advisefinding anotheonefor bestresults.
18.1.2 List Format

If youwish MEAD to summarizeyour documentsasa multidocumentluster you shouldprovide to usafile in
thefollowing format:

<pointer-to-file1>
<pointer-to-file2>

<pointer-to-filen>

18.1.3 GB18030Compatability

As of thewriting of thisdocumenttheglibc implementatiorof iconv, alibrary which corvertsamongdifferenten-
codingsis NOT fully compatiblewith thelatestencodingstandardf the Peoples Republicof China(GB18030).
This meanghatmary documentg! find aboutl/4 onxin huawang)from up-to-dateChinesewebsiteswill crash
the corversionroutines.
NOTE: GB18030is backwardscompatible(all GB2312encodingsnapto the samecharacters)so mary doc-
umentsthat areactuallyencodedn GB18030arelabeledas GB2312documents.If thesedocumentcontaina
charactewhichis undefinedn GB2312 they will crashthe corversionscripts.
18.1.4 SystemCompatibility

1. Linux: Fully compatiblewith GB2312.Compatiblewith SOME partsof GB18030.

2. Solaris7 andbelow: | have NOT gottentheseto work on GB2312. This will be addresse@®SAP. To test
yoursystemtry “ iconv  -f gb2312 -t BIG5".

3. Solaris8 andabove: | haven't hada chanceo testthese.SunclaimsthatSolaris8 (02/02patch)andabove
arefully compatiblewith GB18030.

18.1.5 Running The Example

Thisexampleis atwo-articleclusterfrom xin huawang(Thewebsiteof Chinaslargestnevsageng). It discusses
Taiwan’s decisionto use”Commonpinyin”. It is encodedn GB2312.

1. Goto $BIN_DIR.
% cd $BIN_DIR

2. Runthecorversionscript.
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<LINUX USERS>
% ./make-CHIN-docsent.pl CHIN-example/commonpy.list GB2312

<SOLARIS USERS>
% ./make-CHIN-docsent.pl CHIN-example/commonpy.list gh2312

3. Editthemead-confidile.

You'll needto have the mead-confidile in a directorythatis writable by you (chancesrethat$BIN_DIR
is not). Therestof this exampleassumethatthe mead-confidile is namedmead.config  andis located
in the currentdirectory

<Change the cluster>
Replace TARGET="GA3" with TARGET="commonpy.list" in the
top-level MEAD-CONFIGelement.

<Change the Language>

Replace LANG="ENG" with LANG="CHIN"

Replace "ENG" with CHIN" in the COMMAND-LINEattribute of
the Centroid FEATUREelement.

<Change the IDF database>

Replace "enidf" with  "cnidf" in the SCRIPT attribute of

the Centroid FEATUREelement.

Replace "enidf" with  "cnidf" in the COMMAND-LINEattribute of
the RERANKERelement.

4. RunMEAD ontheexample.

Oncethe sgmenteddocumentsrecorvertedto docsenformatandaclusterfile is producedby theabove
commands)you arereadyto run MEAD usingdriver.pl:

% cat mead.config | ./driver.pl > ../data/commonpy/commonpy.extract

% ./extract-to-summary.pl \
../data/commonpy/commonpy.list.cluster ../data/lcommonpy/docsent \
../data/commonpy/commonpy.extract > ./data/commonpy/commonpy.summary

19 Training MEAD using Support Vector Machines

This sectiondescribeshe dataformat and instructionsfor training and evaluationfor sentenceextractionin

MEAD using SupportVectorMachines(SVM).Note that training MEAD amountgto little morethanselecting
featureweightsfor MEAD’s classifier thusary othertoolkit that canlearna linear combinationgiven training
datacanbeusedin placeof SVM.

19.1 Data Format

The formatof training, tuning (development) andtestingdataaresimilar. Theformatis alsosimilar to the data
formatexpectedby the SVM package.Eachdatafile containscasesor samples.Eachsamplecorrespondso a
sentencandits featurevalues.Eachsamples describedy oneline of recordwith syntaxasfollows:

<class> <feature-idt>:<feature-aluel> <feature-id2-:<feature-alue2> ...

<class> canbe 1 or -1 representinghe correspondingsentences includedor not includedin the sample
summary
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<feature-idx> is anintegerrepresenting featureid.
<feature-aluex> is arealnumberepresenting featurevalue.

Thereforegachrecordcontainghosefeaturesandtheir correspondingaluesfor a particularsentencelt also
containswhetheror notthe sentencés includedin the samplesummary
Notethatthefeaturevaluesshouldbe normalizedsothatthevaluesfall betweerD and1.

19.2 Porting

e Make adirectory e.g.trainablemeadwhichwill containall thedatafilesandSVM package.
e DownloadSVM package

e Copy svmcclassifyc to replacethe original svm.classifyc (save a backupof the original svmclassifyc as
advised)

e Compilethe SVM package

e Preparedhetraining,tuning(development) andtestingdata.Follow thedataformatdescribedbove. (Note
thatthefeaturevaluesshouldbe normalized.)

19.3 Training

%SVM/svm_learn -j <cost-parameter> <training .data> <learned-model>

where:

<cost-parameteris a parameteby which training errorson positive examplesoutweighterrorson negative ex-
ampleg(default1)

<training.data> is thetrainingdataset

<learned-modet is the outputlearnedmodel

e.g.

%SVM/svm_learn -j 5 training .data learned-model-j5

Theabove commandnvoke thetraining processisingthetraining data(training.datawith costparameteb.
Theoutputof thelearnedmodelis storedin thefile learned-model-j5This learned-modelill be usedin the
tuningandevaluationstages

19.4 Tuning (Development)

% SVM/svm_classify <train.dev.data> <learned-model>

where:

<train.dev.data> is thetuning (developmentdataset
<learned-modet is thelearnedmodelobtainedfrom thetrainingstage

e.g.
% SVM/svm_classifytrain.dev.datalearned-model-j5

This commandnvokesthe classificatiorprocesson the tuningdata- train.dev.datausingthe learnedmodel-
learned-model-j5The linear weightsof eachfeaturearedisplayed. The accurag, precision,andrecall metrics
arealsoshown.

Typically, onewill conducttrainingusingdifferentparametersuchasdifferentcostfactors.Theninvoke the
classificatiorprocesgor eachlearnedmodel. Onecanchoosehedesirednodelbasedn aparticularmetricsuch
asrecall.
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19.5 Testing

% SVM/svm_classify <testing.data> <learned-model>
where:
<testing.dat& is thetestingdata<learned-mode} is the selectedearnedmodelaftertuning

e.g.
% SVM/svm_classifytesting.data learned-model-j5
This commandnvokesthe classificatiorproceson thetestingdata- testing.data

20 JHU 2001summerworkshop and SummBank

As of the writing of this section,we arein the procesf publishingdatawhich was collectedduring the JHU
2001 summerworkshopentitled, “Evaluationof Text Summarizatiorin a Cross-lingualinformation Retrieval
Frameavork” For updateson thisinformation,pleaseseehttp://www.summarization.com/summba nk
andfor thefinal reportfrom thatworkshop http://www.clsp.jhu.edu/ws2001/groups Jasmd .

Eventually we envision SummBankoffering a collectionof summariesvhich canbe usedasgold-standards
in evaluation. For now, SummBank1.0 offers a portion of the total amountof datacollectedduring the JHU
summeworkshop.

e Forty bilingual (Chineseand English) news clusterswith 10 documentseach,all formattedto be usedby
MEAD. Many of the clusteranclude,sentjudgessentrelsanddocjudges.

¢ Sentencalignmentinformationfrom Englishto Chinesedocument&ndvice versa.
e Humanwritten summariesfor eachcluster 3 judgesat 3 compressiomatios.
¢ Singleandmulti-documenextractscreatedrom humansentjudgescores.

¢ Single and multi-documentextractscreatedat numerouscompressiomnratios by the following automatic
methods:
— Alignment-based
— Greg Silber’s Lexical Chain-based
— Chin-Yew Lin’s summarizer
- MEAD
— Websumm
— Lead-based
— Random

e Docjudgesasrankedby SMART, for full document@andsummariesreatedoy the above methods.

e Featuresdocumenfeaturesascalculatedby the JHU2001versionof MEAD.

In total, thereare 40 clusters(comprising400 documentsachin Englishand Chinese) 360 human-written
multidocumensummaries5520retrievalsandnearly? million extracts.

To getthemostoutof SummBankL.0,it will behelpfulto havetheHongKongNews Corpus(LDC2000T46)
availableaswell.

21 The MEAD Website

The MEAD projectsnew Web pageis at the Universityof Michigan. All versionsof MEAD canbe downloaded
there.

http://www.summarization.com/mead
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The MEAD projectalsohasan older Web pageat JohnsHopkins University MEAD v3.06 andbelow can
be obtainedthere. Additionally, this web pagecontainsinformationaboutthe JHU Summer2001Workshop the
AutomaticSummarizatiorof Multiple DocumentgASMD) group,its participantsandtheir contactinformation.

http://www.clsp.jhu.edu/ws2001/gr oups/ asmd

22 Frequently Asked Questions

22.1 Is additional MEAD-compatible data available?

All the datausedat the JHU workshopwill bereleasedoonin conjunctionwith the Linguistic DataConsortium
(LDC). Checkthe MEAD webpageoften,or betteryet, subscribdo the MEAD mailing list. Seebelow.

22.2 Isthereamailing list for MEAD?

You betcha.Visit the MEAD homepagédor subscriptioninformation:
http://www.summarization.com/mead

22.3 Canl contribute to MEAD?

Sure.Pleasesendmail to the MEAD mailing list:
mead@majordomo.si.umich.ed

22.4 Dol needalicenseto useMEAD?

Not for themoment.Oncewe arebeyondthe betastage we will look into thisissue.

22.5 How canl gethelp?

Pleaseaeferto the MEAD homepagéor help.
http://www.summarization.com/mead

If all elsefails, sendmail to the MEAD mailing list:
mead@majordomo.si.umich.ed

22.6 How canl| make surel understandthe details of how MEAD works?

As anexercise try implementingyour own featureqe.g.,CueWord) or reranlers(e.g., MMR).

23 Demos

¢ NewslnEssencdhttp://www.newsinessence.com ) NewsInEssencas a freely accessiblenews
searchand summarizatiorsystemmaintainby the CLAIR group at the University of Michigan’s School
of Information. The CLAIR groupalsohasstrongties to the Departmenbf Electrical Engineeringand
ComputerScience.

e Online MEAD Demo (http://tangra.si.umich.edu/clair/ meaddemo) The Online MEAD
Demois a web interfaceto an older versionof MEAD. The usercansummarizedocumentson his local
machine generictext, or the contentsf aurl (or acombinationof all three).
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Future Work

hwork hasbeenputinto MEAD, but muchstill remainsto bedone:

. Finishmoving repeatedatodeto library modulesg.g. SimWithFirst featurescript.

. Sentjudgeasthe outputof MEAD.

. Build MEAD API.

. Improve,e.g.,MEAD::Extract::readextractby returningnotonly thesentrefsput alsothe SYSTEM,RUN,

QID, etc.in a hashof things.

. combinedriver.pl andmead.plmoving mostfunctionalityto the MEAD API.

. passdatadirvia stdin to featurescripts(and on to MEAD::SentFeature:xract sentfeaturesglong with

clusterfilename.

. Add choiceof policiesonfeaturecaching:recomputedon’t save ondisk, do plausibility check,etc.

. Allow the userto specify that default features(Length, Centroid, Position) NOT be computed,perhaps

usinga’-nofeature’optionin mead.pl

. Differentiatebetweenweightedfeaturesandcutoff featuresperhapswith a’Length-cut’-ishsuffix.

Enhancesupportfor Chinesgandotherlanguageummariesn mead.pl.This shouldberelatively easyas
all we really have to do is segmentin alanguage-dependeniay, andcreateor uselDF databasefor other
languages.

Supportsummarizatiorof plaintext documentasinputto mead.pl.Integratepreprocessingnadeavailable
in recentaddongelease

Allow mead.plto accepturls asinput (MEAD could fetch the documentsand summarizethem). Again,
integratepreprocessingvailableasstandalone.

Make DTD’s better moreconsistentwith eachother),andmake thingsmake sense.

Improve MEAD’ s robustnessand error checking(checkfor errorsin returnedXML datafrom classifier
reranler, etc.)

Build suiteof regressiorandunit testsfor MEAD.
Add relevancecorrelationto MEAD Eval; incorporatescriptsavailablein recentaddongpackage.

Include evaluationof summarieqas opposedto extracts)with content-baseaneasureon meadeal.pl;
again,incorporatescriptsavailablein recentaddongackage.

Improve Install.PL.
Finishthis documentjncludingmakingsurethatall exampleswork (build automatedests).
Fill in cross-referenceds this documentjnsteadof saying,e.g.,"Seethe MEAD ArchitectureSection”.

. ... andfor thosethatfind recursionfunny: Organizeandprioritize this TODO list.
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A XML DTDs
A.1 clusterdtd

<IELEMENT CLUSTER(D)*>
<IATTLIST CLUSTER
LANG (CHIN|ENG) "ENG">

<I[ELEMENT D EMPTY>
<IATTLIST D
DID ID #REQUIRED
ORDERCDATA #IMPLIED>

A.2 docjudge.dtd

<IELEMENT DOC-JUDGE (D)*>
<IATTLIST DOC-JUDGE
QID  CDATA#REQUIRED
SYSTEMCDATA #REQUIRED
LANG (CHINJENG) "ENG">

<l--  LANG refers to the language of the retrieval process.
Thus, it is the language of the documents.
However, the original language of the query might be
different.

Look this up in QID. -->

<I[ELEMENT D EMPTY>

<IATTLIST D
DID ID #REQUIRED
RANK CDATA #IMPLIED
CORR-DOCCDATA #IMPLIED
SCORECDATA #REQUIRED>
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A.3 docpos.dtd

<l-- DTD for POS tagged text -->
<IELEMENT DOCPOSEXTRACTION-INFO?, BODY)>
<IATTLIST DOCPOS

DID CDATA #REQUIRED

DOCNOCDATA #IMPLIED

LANG (CHIN|IENG) "ENG"

CORR-DOCCDATA  #IMPLIED>

<l-- DID : documentid

LANG: language -->

<IELEMENT EXTRACTION-INFO EMPTY>

<IATTLIST EXTRACTION-INFO
SYSTEM CDATA #REQUIRED
RUN CDATA #IMPLIED
COMPRESSIONCDATA #REQUIRED
QID CDATA #REQUIRED>

<IELEMENT BODY (HEADLINE? ,TEXT)>

<IELEMENT HEADLINE (S)*>
<IELEMENT TEXT (S)*>

<IELEMENT S (W)*>
<IATTLIST S
PAR CDATA#REQUIRED
RSNT CDATA#REQUIRED
SNO CDATA#REQUIRED>
<l--  PAR: paragraph no
RSNT: relative sentence no (within paragraph)
SNO: absolute sentence no -->

<I[ELEMENT W (#PCDATA)>
<IATTLIST W
C CDATA#REQUIRED
L CDATA#IMPLIED>

<l-- Cis the POS category. L is the lemma -->
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A.4 docsent.dtd

<l-- DTD for sentence-segmented text -->
<IELEMENT DOCSENT(EXTRACTION-INFO?, BODY)>
<IATTLIST DOCSENT

DID CDATA #REQUIRED

DOCNOCDATA #IMPLIED

LANG (CHIN|JENG) "ENG"

CORR-DOCCDATA  #IMPLIED>

<l--  DID : documentid

LANG: language -->

<IELEMENT EXTRACTION-INFO EMPTY>

<IATTLIST EXTRACTION-INFO
SYSTEM CDATA #REQUIRED
RUN CDATA #IMPLIED
COMPRESSIONCDATA #REQUIRED
QID CDATA #REQUIRED>

<IELEMENT BODY (HEADLINE? ,TEXT)>

<I[ELEMENT HEADLINE (S)*>
<I[ELEMENT TEXT (S)*>

<I[ELEMENT S (#PCDATA)>
<IATTLIST S
PAR CDATA#REQUIRED
RSNT CDATA #REQUIRED
SNO CDATA#REQUIRED>
<l-- PAR: paragraph no

RSNT: relative sentence no (within paragraph)

SNO: absolute sentence no -->

A.5 document.dtd

<l-- DTD for original, non-segmented  text

<IATTLIST DOCUMENT
DID CDATA #REQUIRED
DOCNO CDATA #IMPLIED
LANG (CHINIENG) "ENG"
CORR-DOCCDATA  #IMPLIED>
<l--  DID : documentid
LANG: language -->

<IELEMENT EXTRACTION-INFO EMPTY>

<IATTLIST EXTRACTION-INFO
SYSTEM CDATA #REQUIRED
RUN CDATA #IMPLIED
COMPRESSIONCDATA #REQUIRED
QID CDATA #REQUIRED>

<I[ELEMENT BODY (HEADLINE?,TEXT)>

<IELEMENT HEADLINE (#PCDATA)>
<I[ELEMENT TEXT (#PCDATA)>

>

<I[ELEMENT DOCUMENTEXTRACTION-INFO?, BODY)>
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A.6 extract.dtd

<IELEMENT EXTRACT (S)*>
<IATTLIST EXTRACT

QID CDATA#REQUIRED
COMPRESSIONCDATA #REQUIRED
SYSTEM CDATA#REQUIRED
JUDGE CDATA#IMPLIED
JUDGENO CDATA#IMPLIED
RUN CDATA#IMPLIED

SENTS_TOTALCDATA #IMPLIED
WORDS_TOTAICDATA #IMPLIED

LANG CDATA#REQUIRED>
<IELEMENT S EMPTY>
<IATTLIST S
ORDER CDATA#REQUIRED
DID CDATA #REQUIRED
SNO CDATA #IMPLIED
PAR CDATA#IMPLIED
RSNT CDATA #IMPLIED
UTIL CDATA #IMPLIED>

A.7 mead-configdtd

<IELEMENT MEAD-CONFIG (FEATURE-SET, CLASSIFIER, RERANKER
COMPRESSION)>
<IATTLIST MEAD-CONFIG
LANG CDATA #REQUIRED
CLUSTER-PATHCDATA #IMPLIED
DATA-DIRECTORY CDATA #IMPLIED
TARGET CDATA#IMPLIED >

<I[ELEMENT FEATURE-SET (FEATURE*) >
BASE-PATH CDATA#IMPLIED >

<IELEMENT FEATUREEMPTY >
<IATTLIST FEATURE
FEATURE CDATA #REQUIRED >

<I[ELEMENT CLASSIFIER EMPTY >
<IATTLIST CLASSIFIER
COMMAND-LINECDATA #REQUIRED
SYSTEMCDATA #IMPLIED
RUN CDATA#IMPLIED >

<IELEMENT RERANKEREMPTY >
<IATTLIST RERANKER
COMMAND-LINECDATA #REQUIRED>

<IELEMENT COMPRESSIONEMPTY >
<IATTLIST COMPRESSION
BASIS (sentences|words) #REQUIRED
PERCENTCDATA #IMPLIED
ABSOLUTECDATA#IMPLIED >
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A.8 query.dtd

<l--

<IELEMENT QUERY(TITLE,DESCRIPTION?,NARRATIVE?)>
<IATTLIST QUERY

QID CDATA#REQUIRED

QNO CDATA#REQUIRED

LANG (CHINJENG) "ENG"

TRANSLATED(YES|NO) "NO"

ORIGLANG (CHINJENG) "CHIN"

TRANS-METHOD{AUTO|MAN) "AUTO">

QID: unigue query no, eg. 125-CA or 125-E

QNO: LDC query no for content, eg. 125

LANG: of query

TRANSLATED: is it an original query or not?
ORIGLANG: If translated, from which language (from
one, of course!)

TRANS-METHOD: Automatically translated or manually?

<IELEMENT TITLE (#PCDATA)>
<I[ELEMENT DESCRIPTION (#PCDATA)>
<IELEMENT NARRATIVE (#PCDATA)>

the other

>
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A.9 reranker-info.dtd

<l--  DTD for input to rerankers  -->
<I[ELEMENT RERANKER-INFO(COMPRESSION, CLUSTER, SENT-JUDGE)

<IELEMENT COMPRESSIONEMPTY>

<IATTLIST COMPRESSION
PERCENTCDATA #REQUIRED
BASIS CDATA #REQUIRED>

<IELEMENT CLUSTER (D)*>
<IATTLIST CLUSTER
LANG (CHIN|ENG) "ENG">

<I[ELEMENT D EMPTY>
<IATTLIST D
DID ID #REQUIRED
ORDERCDATA #IMPLIED>

<IELEMENT SENT-JUDGE (S)*>
<IATTLIST SENT-JUDGE
QID CDATA #REQUIRED>

<IELEMENT S (JUDGE)*>
<IATTLIST S
DID CDATA#REQUIRED
PAR CDATA#REQUIRED
RSNT CDATA #REQUIRED
SNO CDATA#REQUIRED>

<IELEMENT JUDGE EMPTY>
<IATTLIST JUDGE
N CDATA#REQUIRED
UTIL CDATA#REQUIRED>

A.10 sentalign.dtd

<I[ELEMENT SENTALIGN (SENT+)>
<IATTLIST SENTALIGN

ENG CDATA#REQUIRED
CHI CDATA#REQUIRED
LANG CDATA#REQUIRED>

<IELEMENT SENT EMPTY>
<IATTLIST SENT

ORDER CDATA#REQUIRED
EDID CDATA#REQUIRED
ESNO CDATA#REQUIRED
CDID CDATA#REQUIRED
CSNO CDATA #REQUIRED>

<l--  ORDER: the pairwise  number
EDID: english document name
ESNO: english sentence number
CDID: chinese document name
CSNO: chinese sentence number -->
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A.11 sentfeature.dtd

A.12 sentjudge.dtd

A.13 sentrel.dtd

<IATTLIST S

<IATTLIST FEATURE

<I[ELEMENT SENT-FEATURE (S)*>
<IELEMENT S (FEATURE)*>

DID CDATA#REQUIRED
SNO CDATA#REQUIRED>

<IELEMENT FEATUREEMPTY>

N CDATA#REQUIRED
V CDATA#REQUIRED>

<IATTLIST S

<IATTLIST JUDGE

<IELEMENT SENT-JUDGE (S)*>
<IATTLIST SENT-JUDGE
QID CDATA #REQUIREDS

<I[ELEMENT S (JUDGE)*>
DID CDATA#REQUIRED
PAR CDATA#REQUIRED
RSNT CDATA #REQUIRED
SNO CDATA#REQUIRED>
<I[ELEMENT JUDGE EMPTY>

N CDATA#REQUIRED
UTIL CDATA#REQUIRED>

<IELEMENT SENT-REL (R)*>

<I[ELEMENT R (RELATION)*>
<IATTLIST R

SDID CDATA
SSENT CDATA
TDID CDATA
TSENT CDATA

#REQUIRED
#REQUIRED
#REQUIRED
#REQUIRED>

<IELEMENT RELATION EMPTY>

<IATTLIST RELATION
TYPE CDATA
JUDGE CDATA

#REQUIRED

#REQUIRED>
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