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Abstract

Linguistic annotationis addedto the DEREKO corpusby identifying first the
word form tokens,and consequenthgroupingthemto describehigherlevels of
syntacticannotation resultingin, e.g.chunksandtopologicalfields. Linguistic
annotationis addedusinga markupschemeoriginatingin the CorpusEncoding
Standad (CES),or rather in its XML variantXCES.All extensiongo the XCES
with respecto linguistic annotatiorarediscussedhere.

1 Intr oduction

DEREKO corporaareannotatedn two majorphasesFirst, thetexts arecorvertedinto

a representatiomeadableby computersand meta-informatiorof a text (concerning,
e.g.,author dateof publication etc.)is encodedn the markupaccordingo theCorpus
EncodingStandad (CES)[1], including paragraprand sentencesegmentationt The
first phasds the basisfor thelinguistic markupdescribedelow.

All annotationis addedto the original documenin-line. The original text canbe
reproducedvhenall linguistic markupis removed? The CESis extendedusingin-
line linguistic annotation.The original proposalof usingstand-of annotationvasnot
followedmainly for thefollowing reasons:

e |t is assumedhat the DEREKO linguistic annotationwill be useful for most
applications. Processindinks from the annotationto the original corpus(i.e.
usingstand-of annotation)nayoutweighthe benefitof having asmallersource,
whenthelinks have to befollowedfor the vastmajority of applications.

e The original unannotatedorpuscanbe reproducedrom the annotatecdtorpus,
because.g.all formattinginformationis preseredin the markup.

1Thefirst phases carriedout by the IDS, resultingin CESlevel 1 conformanceTheacroryms CESand
XCESareusedinterchangeablyn this document.
2All originalinformationis recordedn theattritutef of tokensandsurroundingwhitespace.



e A separateversionof the unannotatedcorpusis mainly advisablewhen sev-
eral orthogonalannotationsareaddedater The annotationschemeusedin the
DEREKO project,however, is consideredo bea startingpoint for furtheranno-
tationitself.

e Many currentXML processingools supportefficient processingof a stream
of XML data,andstandardgor linking XML documentsarenot yet aswidely
supported.

All' characterghat encodeformat information are called whitespacecharacters,
andthey includetabs,line breaks,spacedetweenword forms, etc. All #PCDATA
informationin DEREKO documentgontainsonly informationaboutwhitespace.

Markupis describedn thistext asfollows:

<el ement > Descriptionof elementlement

attri but e Descriptionof attributeattribute of <element>

"val ue": possiblevalueof attribute . "value" doesnotnecessar
ily specifythecompletevalue.lt mayalsoreferto partsof theattribute
valuestring,aslong asits valueis definedasCDATA

Somesymbolshave beenborrovedfrom regularexpressionsyntaxto describehe
occurrenceof elementsand attributes. An elementoccursat a certainposition (i.e.
relative to its parentelement)at leastoncewhenit is marked by [+]. Accordingly, a
meanst may occurzerotimesor more,anda|- ] thatit may occuronce,or not at
all. meansit hasto occuronceandonly once. Only 1] and[~] areapplicablefor
attributes,becausehey mayoccurat mostonceperelement.

A shortexamplein thetext is givenafollows:

o <t f='Beispiel'/>
A longerexampleis givenin a paragraplof its own asfollows:

<t f='Etwas’ i="/> <t f="Mehr  i="/>
<t f="Text i="/><t f=" i="PUNCT'/>

All examplesshow correctly annotatedext. Details not relevant in the current
context, however, may be left out. The symbols[:], [1], [-], [+], on the otherhand,
specifywhatto expectminimally or maximallyfrom theannotatedorpus.

2 Corpus

The DTD for linguistic annotatioris anextensionto the xcesDoeDTD. ThexcesDoc-
DTD hasnot beenmodifiedto accommodatéinguistic annotatiorabove the sentence
level

3Pleasecontactthe IDS for changesgo the xcesDoc-DTDat documentlevel (B. Endres<endres@
ids- mannheim.de> ).



3 Sentence

<s> groupsword formsin a sentenceThetokensmay be groupedinside<s> to
build largerunitsusing<ch>, <fd> or<cl> elementsWhitespacevithin <s>
is recordedrom the unannotatediocument.

4 Token

<t > containsall informationabouta singleword form token. Informationis only
givenin the elements attributesandits sub-elements.Whitespacewithin the
elementor its sub-elementsarriesno meaning.

f [1] Thewordform
e <t f='forderte’/>

i [-]Verboseanformationconcerningokenisation.TheattributecontaindCDATA
andmay containoneor moreof thevalueslisted below. The attribute may
alsobe empty andthenthe word form is a plain word form madeup only
of the charactergjivenin Fig. 1. Theword form may alsoconsistof “’ ”
charactergxceptfor thefirst andlastletter (but seeclitics below).

a-za6uRA-ZAOU4aaeecesed iiioooudnA  AAACEEEI(T TNOOAQIUU

Figurel: Characterén plain word forms

More complex word forms areonly markedup in certaincontexts. There-
fore, someof the valuesgivenbelonv maybe combined.andnotall occur
rencef thefollowing typesof word formsaredetectedn the corpus.

"PUNCT" : Punctuation
o<t iZ’PUNCT f=/>

" ABBR': Abbreviation
e <t iZ’ABBR' f='Mio./>
e <t [ZABBR' f="z.B.'/>

"IN T": Initial
.<t i="  f="Von'/> <t i='INIT’ f='C.’/> <t
i=" f="Albrecht’/> <t =" f='und’/>
"NUM': Number

e <t i=NUM’ {="13.000'/>
o<t i=NUM' {="1984'/>

"NUMTOK" : Tokencontaininganumber
e <t iZ’NUMTOK’' f='R2D2'/>



" ORD": Ordinalnumber
& =" f=im'/> <t iZ’ORD’ f{="2."/> <t
i=" f='Quartal’/>
"TEL": Telephonenumber
o<t ='TEL" f='030/4609-212'/>

"RATI O': Ratio
o<t Z'RATIO’ f='3:2'/>
"AREA": Area

o<t i=Z’AREA’ f='6x4'/>
"URL": InternetURL

o<t i="  f="im'/> <t i=’'URL
f="http://www.bundestag.de/"/>
<t =" f="der/> <t i=" f="Website'/> <t

® i=URL’ f="www.napster.com’/>

"MAI L": Internetmail address
.<t i="MAIL’
f="ule@sfs.uni-tuebingen.de’/>

The word forms ein  and es whenusedas clitics are recognisedvhen
followed by a space.In addition,thetokenprecedinges hasto consistof
all lowercasdetters.

"CLITI C": Clitic

e <t i='CLITIC f=""ne"/> <t i=" f='"Mark'/>
<t =" f="gibt'/><t i='CLITIC’ f=""s"/>
[ ] . .
<t =" f='nicht'/>

Parts of a dateexpressiorhave thefollowing attribute values:

" DAY" : Day (numberor weekday)

"MONTH" : Month (numberor nameof month)

"YEAR': Year A word form matchingthe following regularexpression:
/(1[89]|20]’)[0-9][0-9]/

A nameof a monthis alwaysannotatedassuch. A numberreferringto a

month,a day, or ayear(which is alwaysexpectedto be a number)is only

markedup whenat leasttwo of themoccurin asequenceMonth numbers

may be Arabic or Romannumbers.

.<’[ i="  f="am’/> <t i=’DAY’ f="15./> <t
i=’MONTH' f="Juni'/>

<t =" f="ab'/> <t i=’DAY’ f{="17./> <t

® i=’MONTH’ f="April’/> <t i='YEAR' f{='1979'/>

Amountf a currencyarerecognisedvhenthey arefollowedor preceded
by a curreny unit. Curreng units may eitherbe symbolsor givenastext.

" CURNUM' : Amountof curreny



" CURTYP" : Unit of curreny

.<t i="CURNUM’ {='150,-'/> <t i=’"CURTYP’
f="DM’/>
.<t i="CURNUM’ {='25.000"/> <t i=’"CURTYP’
f="Mark’/>

More generally numbes with units of measuementarerecognisedvhen
theunit follows the number

" MEASNUM' : Number
"MEASTYP" : Unit of measurement
L i=’MEASNUM’ ='3'/><t i=’MEASUNIT’

f='kg'/>
Hyphenatedvord forms (usingeitherdash® - " or slash“/ ") arerecog-
nisedwhenthe partsof the token separatedy hyphensare of one of the
following types: date,telephonenumber ratio, area,token containinga
number curreng, measureprdinal number number mail addressURL,
abbreviation, initial, or plain word form. Word formswith atrailing dash
(“- ") arealso marked up as hyphenatedvord forms. Quotationmarks
(doubleor single quotes)may surroundthe partsof a hyphenatedwvord
form,

" HY" : recordseachhyphenategbartof a word form (alwaysfollowed by
“-Toartl).

.<t i='NUM HY- HY-
f="50-Prozent-Quotierung'/>

e<t = HY- f="Traumhochzeit'-Moderator"/>

Amountsof a curreng, dates(whenlexicalised),abbreviations,andnum-
berswith units of measurementely on lexiconsand are only recognised
whenthereis informationavailablefor them.

<pP> groupsall informationrelatedto a single part of speech(POS).Thereis a
<P> child elementto a<t> for eachdistinct POSof a word form. Information
is recordednot only for a single bestPOSanalysis,but alsofor otherpossible
analyses.

t The POStag. Oneof thetagsspecifiedn the STTStagset[4].

r EachPOSanalysids assignearank. Thefirstrank(“1"”) is assignedo the
POSjudgedto be the bestanalysis. All subsequentanksareassignedo
therespectie next bestPOS.All POSassignedank“0” areignored.The
rankis usuallyderivedfrom therelationof certaintiesassignedo all POS.
It may also be assignedoy rule-basedmethodsnot assigningcertainties,
however.

c Certaintyassignedo a POStag analysis.c maytake ary valuefrom the

interval [0, 1]. It may be zero,e.g.,for a POSdeterminecbnly by a rule-
basedcorrectionof statisticalPOStaggerswhenthis attribute is usedto



recordthe certaintiesassigneddy the statisticaltaggers. The sum of all
thesevaluesoverall POSis 1.

Thereis not always only a singlefirst rank. The meanof the certaintyof all
judgesis computedo determingherankof a POS.If the meanis equalfor two
or more POS, the standarddeviation of the meansis considerechext, prefer
ring lower standardleviations. The POSreceve the samerankif therespectre
standardleviationsareequal,too.

Example:

<t f="zusammengestrichen’ i=">

<P t="ADJD’ r="2" ¢='0.364375925'/>
<P t="VVPP'" r="1" ¢='0.635624075'/>
</t>

Examplefor two first ranks:

<t f='Coca-Cola’ i=  HY->
<P t='"NE’ r='l" ¢='0.5">
<j n="taggerA’ c="1'/>
<j n="taggerB’ c="1'/>
</P>
<P t='NN’ r='l" ¢='0.5">
<j n=taggerC’ c="1/>
<j n="taggerD’ c="1'/>
</P>
</t>

<b> containsthe baseformof a word form and groupsall morphologicalanaly-
sesfor this baseformwith respectto the parentPOSelementand grandparent
word form token element. The morphologicalanalyseghereforerepresenthe
morphologicabmbiguityclassfor the combinationof baseformPOS,andword
form. Not all word formsareassignednanalysisy themorphologicabnalyser
usedpresentlyfor DEREKO (DMOR - DeutscheMorphologie[3]), sothatthe
elementb> is not availablefor all word form tokens.

f Baseform

Example:

<t f="sich’ i=">
<P t="PRF r='1 c="1>
<b f='Sie’>
<j n=machineA’ c¢="1/>



<m d="p3'/>

</b>

<b f="er>
<j n=machineA’ c¢="1/>
<m d='s3'/>

</b>

<b f='es>
<j n='machineA’ c="1/>
<m d='s3'/>

</b>

<b f='sie’>
<j n='machineA’ c='1"/>
<m d="p3'/>
<m d='s3'/>

</b>

</P>
</t>

< [~] encodesa possiblemorphologicalanalysisof a full form. All <m>child ele-
mentsof the common<b> parentelementmake up a morphologicalambiguity
class.<m>elementonly occurwithin <b> elementssothatthereareno <m>
elementavhenthe<b> elements notgiven.

d Descriptionof a morphologicalanalysis. A combinationof morpholog-
ical features(column Combinationin Table 1)* is definedfor eachPOS
tagtogetherwith possiblefeaturevalues.Eachfeatureis assigned letter
positionin a certainorder, resultingin a setof featurecombinationgsee
Table2), andeachfeaturemaytake ary of thevaluesgivenin Table3.

Examplefor a token with more than one POS, baseform,and morphological
analysis:

<t f="der i=">
<P t="PRELS’ r="2" ¢='0.0007">
<j n=taggerA’ €="0.001055903'/>
<j n="taggerB’ c='0.0006380229'/>
<j n='taggerC’ c='0.001174612'/>
<b f='der>
<j n='machineA’ c="1"/>
<m d='nsm’/>
</b>
<b f="die’>

4For completenesssale the value combinationsof the original DMOR analysiscorrespondingo the
POSin thecolumnSTTSaregivenin thecolumnDMOR. They do notappeain thefinal DEREKO markup,
however.



<j n='machineA’
<m d="dsf'/>
</b>
</P>
<P t="ART" =1
<j n=taggerA’
<j n=taggerB’
<j n=taggerC’
<j n="taggerD’
<b f='der>
<j n='machineA’
<m d='nsm’/>
</b>
<b f="die’>
<j n="machineA’
<m d="dsf'/>
<m d='gp0’/>
<m d='gsf'/>
</b>
</P>

</t>

c="1'/>

c='0.9993>
€='0.9989441'/>
€='0.999362'/>
c='0.9988254'/>
c="1/>

c="1'/>

c="1/>

Tablel: Featurecombinationdor STTStags

| STTSTag | DMOR | Combination]
$ 5 ¥ IP notanalysed
ADJA ADJ cngs
ADJA ADJ.Invar | notanalysed
ADJA ADJD ADV ORD cngs
ADJD ADJ.Adv notanalysed
ADJD ADJ.Pred | notanalysed
ADV ADV notanalysed
APPO APZR POSTP notanalysed
APPR PREP c
APPRART PREP/AR cng
ART ART cng
CARD CARD notanalysed
ITJ INTJ notanalysed
KOKOM KONJ.Vgl | notanalysed
KON KONJ.Kon | notanalysed
KOUI KONJ.Inf | notanalysed
KOUS KONJ.Sub | notanalysed
NE NE cng

tablecontinueson next page



| STTSTag | DMOR | Combination]
NE NE.Invar notanalysed
NE NEGeo cng
NN NN cngs
PAV PROADV notanalysed
PDAT DEM.attr notanalysed
PDS DEM.pro notanalysed
PDS DEM.subst | notanalysed
PIDAT INDEF notanalysed
PIDAT PIAT PIS INDEF.pro cng
PIDAT PIS INDEF.attr cng
PIS INDEF.subst cng
PPER PPRO.pers cngp
PPOSAT POSS.attr cng
PPOSAT POSS.pro cng
PPOSS POSS.subst cng
PRELAT REL.attr cng
PRELS REL.subst cng
PRF PPRO.prfl cngp
PRF PPRO.refl ngp
PRF PPRO.rez | notanalysed
PTKA PTKL.Ad] notanalysed
PTKANT PTKL.Ant | notanalysed
PTKNEG PTKL.Neg | notanalysed
PTKVZ VPRE notanalysed
PTKZU PTKL.zu notanalysed
PWAT WPRO.pro | notanalysed
PWAT WPRO.attr | notanalysed
PWAV WADV notanalysed
PWAV WADV notanalysed
PWS WPRO.subst| notanalysed
TRUNC TRUNC notanalysed
VAFIN VMFIN VVFIN V.PPres notanalysed
VAIMP VVIMP V.Imp notanalysed
VAINF VMINF VVINF V.Inf notanalysed
VAPP VMPP VVPP V.PRast notanalysed
VVFIN VAFIN VMFIN \Y pn
VVIzZU V.Inf.zu notanalysed

<j > A judge. Judgesnay be POStaggersassigninga certaintyto a POStag, or
alsomorphologicalanalysersieterminingthe baseformand/orthe morphologi-
cal ambiguityclassof atoken. Judgesrealwayschild elementf the elements
thatthey votefor.



Table2: Featurecombinations

| Combination| Features
c Case
cng CaseNumber Gender
chgp CaseNumber GenderPerson
cngs CaseNumber GenderInflection Type
9 Gender
n Number
ngp Number GenderPerson
pn PersonNumber
S InflectionType

Table3: Featurevalues

Feature | Letter | Possiblevalues |
Case c n (Nom) g (Gen)a (Akk) d (Dat)
Number n s(Sg)p (P
Gender g f (Fem)m (Masc)n (Neut)0 (NoGend)
Person p 1 (1. Pers)2 (2. Pers)3 (3. Pers)
Inflection Type S m (Mix) t (St) T (St/Mix) w (Sw) W (Sw/Mix)

n [1] The nameof thejudge. This nameis uniquein a corpusandis connected
to asinglejudgewithin acorpus.

c The judge votesfor the judge’s parentelementwith certaintyc. All ¢
attributesof ajudgedonotnecessarilsumupto 1. Votesof asinglejudge
are,however, normalisedby the sumof all their ¢ valueswithin the same
<t> elementwhenthey areusedto determinePOSranks.

Only a single morphologicalanalysefDMOR) is usedat the momentto
determinethe baseformand the morphologicalambiguity class. It does

not weighits analysessothatall <j> childrenof <b> elementseceve
certaintyl.

Examples:

<t f='Tode’ i=">
<P t="NN’ r="0 c='1>
<j n="taggerA’ c="1'/>
<j n=taggerB’ c="1/>
</P>
</t>

10



<t f='Seite’ i=">
<P t='NE’ r='2" ¢='0.041545375">
<j n="taggerD’ c='0.1661815"/>
</P>
<P t="NN’ r="1" ¢='0.958454625">
<j n=taggerA’ c="1/>
<j n=taggerB’ c="1/>
<j n="taggerC’ c="1'/>
<j n="taggerD’ c='0.8338185'/>
<b f='Seite’>
<j n='machineA’ c='1"/>
</b>
</P>
</t>

5 Chunk, Field, Clause

Only the elementand attribute namesusedto encodechunks,fields, and clausesare
listedhere.A moredetaileddescriptionof the syntacticstructuresannotatedvith these
elementss givenin [2], which alsolists all attribute valuesusedin the markup.

<ch> []Chunk

¢ [1] Thecategory of thechunk.
<f d> [=]Field

¢ [1] Thecategory of thefield.
<cl > [-]Clause

¢ [1] Thecategory of theclause.

6 Quotation Marks

Whenlinguistic annotationdominatingoneor moretokensis added,quotationmarks
(i.e. single“’ " anddouble“" ") aretreatedas part of the following token. As are-
sult, quotationmarksmay sometimesappealin unexpectedplaces.e.g.insideof verb
chunks. They shouldbe considerechot to be linguistically attachedat all, despiteof
their positionin the XML tree structure. The XML tree structure,which is useddi-
rectly to encoddinguistic structurein the DEREKO corpus,cannothandleunattached
elementstraightforvardlywhenthesequencef elementsesemblesheoriginalword
order As aresult,quotationmarksmay appeaiin ary elementdominatingword form
tokens.

11



7 Efficiency and Minimising XML

Both corpussizeandprocessingpeedecomeanissuewhencorporaof upto 1 x 10°

word form tokensareannotatedTherefore anexperimentwascarriedoutto examine
the influenceof differentelementand attribute namesand other XML minimisation
technique®n processingpeedandon the size of the annotatedorpus(seeTable4).

The experimentsvereconductedvith afully annotateatorpusof 1.5 x 10° tokens.

Table4: SizeandProcessingpeedss. Minimisation Strateyy

[S] Size | %] Sizegz | %[ xminorm| % [ nsgmis| % |
1 || 798.888.363 | 100 || 84.209.882 | 100 88.54 | 100 283.1 | 100
2 || 614.052.706 77 || 78.057.635 93 66.48 75 || 233.42 82
3 || 492.465.059 62 || 74.489.661 88 72.45 82 || 265.63 94
4 || 438.983.279 | 55 || 72.558.418 | 86 60.59 | 68 || 230.79 | 82
5 || 321.688.472 | 40 || 55.487.508 | 66 52.06 | 58 || 191.19 | 68

Thecolumns'Size” and“Size gz” shav thesize(in bytes)of theuncompressednd
compressedgorpusfile for eachminimisationstrategy “S”.> The columns‘xminorm”
and“nsgmls” shav thetime (in seconds}hatthesetools needto validatethe corpus®
Validationtime is expectedto showv theinfluenceof XML parsingon the overall time
neededor linguistic annotationpr for processinghe corpusin general.

Minimisation stratgies 1 to 4 resultin markupcorveying the sameinformation
content.Strateyy 5 dropsthe judgeencodingthe standarddeviation. Strateies1 to 4
only differin whatXML minimisationtechniquesreappliedto the data.

1. No minimisationis performed,.e. elementsandattributeshase verbosenames,
andthereare explicit closingtagsfor empty elements. Examplefor the word

“Zum”:
<token form="Zum’ info="><pos tag="APPRART’
rank="1' cert="1"><judge name="news-100’
cert="1"></judge><judge name="novel-100’
cert="1"></judge><judge name="all-100’

e cert="1'></judge><judge name="sd’
cert="1"></judge><baseform form="*zum’><judge

name="DMOR-MK1’ cert="1"></judge><morph
desc="dsm’></morph><morph
desc="dsn’></morph></baseform></p 0s></ token>

2. Someattribute valuesarereplacedoy DTD default values,andelementandat-
tribute namesarestill verbose Empty elementsareabbreviatedusingthe XML
emptyelemenmotation.Example:

SUsinggzip with thedefault compressiomationof 6.
6xminorm is part of the LT XML library (version 1.2.4beta; http://www.ltg.ed.ac.uk/
software/xml/ ). nsgmls versionl.3.4wasusedfor theexperimentghttp://www.jclark.com/

sp/ ).
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<token form="Zum'><pos tag='"APPRART><judge
name="news-100'/><judge

. name="novel-100'/><judge name="all-100’/><judge
name="sd’/><baseform form="*zum’><judge
name="DMOR-MK1'/><morph desc="dsm’/><morph
desc="dsn’/></baseform></pos></to ken>

3. Long elementandattribute namesarereplacedoy shorthamesput DTD default
valuesare not used. Empty elementsare encodedusing XML empty element
notation.Example:

<t f=Zum><P c¢='1" r='1" ='APPRART><] c¢c=1
n="news-100"/><j c="1" n='novel-100"/><j c="1
e n="all-100'/><j c='1" n='sd/><b f="*zum’><j
c='l" n='DMOR-MK1/><m d='dsm’/><m
d="dsn’/></b></P></t>

4. Combinationof stratg)y 2 andstratey 3, i.e. shorthnamesDTD default values,
andXML emptyelementotation.Example:

<t f=Zum’><P t="APPRART><] n='news-100"/><j
. n="novel-100'/><j n="all-100"/><] n="sd’/><b
f="*zum’><;j n="DMOR-MK1'/><m d="dsm’/><m
d="dsn’/></b></P></t>

5. Symbolicjudgenamesarereplacedoy uniquenumbersandthejudgeencoding
standardieviationis dropped.Example:

<t f=Zum’><P t='APPRART><j n="1"/><j
o N="2'/><j n='3'/><b f="*zum’><] n='4'/><m
d="dsm’/><m  d='dsn’/></b></P></t>

Processingpeeds increasednoststrikingly by usingDTD default values,while
corpussize (esp.uncompressedis reducedbest using short elementand attribute
namesAll of theabove minimisationtechniquesireusedto encoddDEREKO markup,
becausstratgy 5 resultsin a34% reductionin compresseflle sizeandspeedsip pro-
cessingoy up to 42%. Scriptsaccompanp the corpuscorvertingthe DEREKO XML
formatinto, e.g.,a bracletedverticalformat, or into HTML, sothatthey compensate
for reducedegibility of the XML sourcetext causedby shortelementand attribute
names.
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