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1 Introduction

The Cesax program provides a windows environment to handle a number of tasks that
involve corpus texts:

a) Creating parsed textséction5).

b) Editing parsed textséction6).

c) Enrichingparsed textssection?).

d) Coreference resolutioséctiond).

e) Conversion between treebank formatsation9).
f) Preparing a corpus searde¢tion 10).

g) Working with corpus databasese€tionll).

This introduction brieflydiscusses the tasik3esax can handle; detailed descriptions of the
tasks can be found in the indicated chapter numlagrsrviews of key aspects 0CESAX
(and the correspondinGoRPUSSTUDIO program) can be found in the references cited in
section2.

Cesax offers a number of options tweate parsed texj although most of these options
are but an interface to ot herGemanfphintaxtfées doi ng
can be syntactically parsed into constituency treebanks (the labelled bragestiiogmat)
through the help of thé&tanford parserwhich is automatically downloaded and whose
training data is used for this process. Spanish texts can be parsed too, but in a bit more
cumbersome process. Texts are first dependpacsed (where each word is assigned to be
under one other word, its head) using the Maltparser on a training set. Thdetepeparsed
material is then converted into a relatively minimal constituency parse by making use of a set
of rules. Syntactic parsing is available for Chechen too, but in a much more limited way.
Section5 describes the different options in more detail.

Since most parsed texts have, at least to some extend, been created using statistical
means, there may be errors in them. This is even more so with texts thdteleavparsed
using one of the approaches described in se&idBesax offers manual editing of the
parsetrees. Its capabilities are described in sedbion

It is sometimes desirable to add information to existing (or newly created) syntactically
parsed texts, therebynriching them. This is particularly so when it concerns features that
cannot completely be derived automatically. Such features incN&eitypes (such as
O6pronounbd, 6definiteNPO), grammati caPANG cat e g
(person/number/gender)arking of NPs, type marking of adverbials and class marking of
verbs. Scholars who have trouble understanding the languages tackled by the corpora may be
pleased to learn th&@EesAx facilitates enriching the textsith back translationsas well as
transliterationsinto other orthographies. A parallel text view allows the user to add a modern
English back translation line to each line in the original t&€asax& built-in enrichment
processes are described in seclion

One particular type of text enrichment is thatofeference resolution CESAX allows
semtautomatical antecedent resolution of all AR®t only of pronouns and demonstratives,
but also of properames and definite NPs. Based on a separately motivated set of hierarchical
constraints, which are inspired by earlier work on coreference resol(ieaver, 2004 as
well as attested linguistical hierarchi@undel, Hedberg, & Zachadis 1993, it determines
for each NP what the most likely antecedent is. If it comes up with one most likely candidate,
and if there is no reason to raise suspicion, it then establishes a coreference link. Discourse
new NPs are likewise recogniZedinles there is reason to believe that user interaction is
needed. Depending on the te®EsSAX can automatically resolve more than half of all NPs.
Al l suspicious cases are deferred to the wuse
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cases, agree th the suggestion made BgsAxO sonstraint ranking algorithnsee sectiod
for details of this task.

One of the aims ofEsSAX is to make its tools and functionality available to an audience
that is as wide as possible. This is why the program altawiserting treetank texts from
alternative formats to its nativyesdxone, and it also allows the natiypsdxformat to be
transformed into other treebank formats. The currently available conversion options are
described in sectio@.

The Cesax program can work in close collaboration wiloRPUSSTUDIO, a program
that facilitates complex searches throughl and treebanktexts. There are two areas where
the cooperation between theograms is most visible ICESAX. The first area is in that of
preparing a corpus search It is possible to prepare a corpus query by selecting the nodes in
the treeview of a sentence from a tekhis information can then be made available for
CORPUSSTUDIO, Where a query creation wizard guides the user through the process. The
preparation process within the treeview is described in sebfion

The second area where the programs cooperate tightly is thairmfs research
databases COrRPUSSTUDIO facilitates the creation of such corpus research datgasdthey
can be viewed, edited, and prepared for further (statistical) processing @itin. This
functionality is described in sectidi.

The prograntCesAX is, historically speakinga descendant @@esAC, a coreference editor for
syntactically anntated corpora(Komen 2008) Where CEsAC takes the Peniireebank
forma®® bracketedabeling as input,CEsAX takesits native xml type callegsdxas input a
formatthatis based on the Text Encoding Initiative standard 5HE)L A descriptia of this
format is in sectiori4.1of the appendix
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2 Citation and contact
When referring to the Cesax programme, please use one of the following references:

Ko men, Er wi n R. 2012. AfCor ef er en c e@utpasts of plisterieal f or i nf or
Corpus Linguistics: From the Helsinki Corpus to a Proliferation of Resources. (Studies in Variation,
Contacts and Change in English 183. by Jukka Tikkd, Matti Kilpi®, Terttu Nevalainen and Matti
Rissanen. Helsinki, Finland: Research Unit for Variation, Contacts, and Change in Ebglish,

Komen, Erwin R. 2013. Corpus tadases with feature poalculation. InProceedings of the twelfth workshop
on treebanks and linguistic theories (TLT13andra Kubler, Petya Osenova & Martin Volk (eds)985
Sofia, Bulgaria: The institute of information and communication technoloBidgarian academy of
sciencespdf.

| truly hope that you enjoy making use GEsAx, and should you have any ideas or
comments, feel free to contact me.

Erwin R. Komen
Radbad University Nijmegen // SHinternational
Email: E dot Komen at Let dot ru dot nl


http://www.helsinki.fi/varieng/journal/volumes/10/index.html
http://erwinkomen.ruhosting.nl/doc/2013_CorpusDbases_TLT12.pdf
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3 Installation and setup

3.1 Requirements

The current version of Cesax takes the following assumptions:

1 It workson a compter with thewWindows XP, Vista, Windows7 or the Windows3
operating system. Cesax has been developed andRVindows £omputes, soany
of these operating systems should not give a prablem

1 You are working withpsdxfiles (se€3.3).

Cesax apparently is also able to run orMacintosh under the VMware emulator of
Windows7, and it might also run under that emulatoriimix/Ubuntu . There are no plans

yet for a Cesax version that runs directly under Maslm or Linux, since the program has

been created wusing AMi crosoft Vi sual Basi c
available (as far as | am aware) for Adlindows machines.

As far as thepsdx file format is concerned, it should be noted that Cdsax been
extensively used and tested wilsdx files from historical English corpora: YCOE (Old
English), PPCME2 (Middle English), PPCEME or PCEEC (Early Modern English),
PPCMBE (Late Modern English). Whilgsdxfiles from other corpora&an be created and
loaded into Cesax, it may be that not all of the functionality that is available for the historical
English corpora can be used in a straightforward way for other texts. This is particularly true
for thecoreference resolutionprocess, since this processkes use of the paof-speech and
phrasal tagset of the historical English corpora. The adaptation of Cesax for work with other
languages is on the list of developments. If there are any particular requests, do contact the
developer (see secti@).

3.2 Installation of Cesax
The Cesaxprogram is freely available froite homepagelnstallation and setup is as follows:

a) Findthehomepageof Cesax
b) Choose Alnstal/l Cesaxo0o, which wil!/ |l ead vy
c) For the first time, achoosiel dadmshall o. Ot h
d) Follow the instructions in the setup program
(This includes accepting the fact that Cesax does not come with any security
certificateé)
e) The software will be available under Start/ProgramFilesEidlish

There are a number of things you néea@djust, when you use the program for the first time.
Those are discussed 3.

3.3 Working with psd files?

TheCesax program al | gowso y.dldostsace treebankkfiles which i
nor mal | y pdicavex ttéres ifion) , which have been trar
XML files (the format of these files is discussedilhl) . I f you dondét have j
do have psd files, thehere are two things you can do.
a) Make use of thé&ile/lmport feature of Cesax to import one particular Treebpak) (
file and convert it into @sdxfile. See sectiod.3.
b) Convert a directory (possibly even nested) i files into psdx ones using the
commandr ools/ConverterdBatchPsdToPsdx (see sect®for conversion options
c) [ OB S OL E Ddwaéldad the utilityTREEBANKTOXML on the above software page
as well. Install it (using the same kind of procedure as aboveefxx), and then
transformyour psd files into the psdx format. This transformation goes one directory


http://erwinkomen.ruhosting.nl/software/Cesax
http://erwinkomen.ruhosting.nl/software/Cesax
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at a time Specify a directory with PSD files as source, and a (new) directory where
you want the equivalent PSDX files to be as a destination.

3.4 Using Cesax for the first time

The CEsAx program needs to be set up correctly for it to work to your satisfastiben you
start upCesax for the first time, the program will automatically produce a number of things.
You donét need t o0 thayare nstabed automeally. B goa shbuidl e s
not delete them afterwards, because if you do, youlas@gome of your settings.
T A settings file called CesaxSettings. xml
y

your dAApplicationDat a-drive).ol der (probabl 0
1 Oneentry in your register, which indicates the location of the CesaxSettings.xml file.
T A ChainDictionary.xml file in your @AMy Do
3.5 The settings
The programCesax can be fine uned to oneds own desires, alt
ToolsSettings. The first thing to notice is the location of your settings file
ACesaxSettings.xmlo in the topmost yell ow t

textbox allows you to change the location of your settings file. You can only change to a
settingsfile of the correct XML format!

The settings are divided over a number of tab pages, which will be treated in the
following subsections.

3.5.1 Thetabpagefi Gener al 0

The General tab pageallows the most used settings to be madwre are several directories
and file locations you can change:
1 Working directory : The working directory is the location where you haveatiex
files you are currently working on. So when youRdie/Open, then Cesax looks in
the working directory to find psdx files.
1 Period definitionfile: Cesax uses a APeriod definitio
XML format, to determine the English time period from which a particular text is.
Cesax itself does not allow you to change this period definition file, but the program

CORPUSSTUDIO doe s . | f you donét have CorpusStudi
default EnglishPeriods.xml file, and put it in a default locatidrat should be okay to
start with.

1 Chain dictionary: The chain dictionary igpdated andised in theoreference
process desitred in sectioriFout! Verwijzingsbron niet gevonden. It keeps track of
which head noun could possibly (mferencg match up with which other head noun.
Such refeences are only valid within a particular English time period (i.e. OE, ME,
eModE and MBE). One entry from my chain dictionary, for example, has a link from
Ainsurrectiono to Awar 0.

N.B: the links stored in a chain dictionary are nemgiomaticallyusedto make new
links, but they help in making better suggestions.

1 CorpusStudio directory: If you have the prograrf@orPUSSTUDIO installed, then this
directory is the directory defined in your CorpusStudioSettings where you have your
crpx (corpus research prag files. The progranCesAx uses this directory if you
want to use it Comusdesdle Databasadvdatab&seswhiatt h
have been made as a direct result of executing a set of queries in CorpusStudio.
Working withsuch databases is describedraut! Verwijzingsbron niet gevonden.
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h e f Gdab eagealsoooffers a range of other general settings under the heading of

Pfrer enceElsé&dr e are several Aflagso that can b
1 Debugging This is only used for the development of Cesax. You should leave it

unchecked.

1 Show CODE node in the syntax

When Cesax shows the syntax (in bracketed labeling format)astiaypar clause, it

can show or hide the nodes with the lat@be. Such nodes holahetatextual

information.

Ask user to clarify the PGN for a pro/dem when it is needed

Show the whole antecedent stack

Check for new categories in new versions of Cesax

Check the constraint ranking in new versions of Cesax

The preferences also include some numerical valuesthedtext that can be set.

1 Maximum IP distancein antecedent stack (e.g. Auto)This setting is used in the
fully automatic mode of Cesax (seetsen 8.7). It defines the number of IPs (main or
sub clauses) can be between a source and a potential antecedent. All potential
antecedents that are further awhan this value (e.g. 15) are not considered as
antecedents anymore in the fully automatic mode of Cesax coreference resolution.

1 Absolute maximum IP distance This measure is a critical one, and should be set
with great care. It defines the maximum numtielPs that may occur between a noun
phrase and its antecedent in the saotbmatic coreference resolution process. A
value of more than 150 is recommended. Setting this value too high will keep the
antecedent stack to large, which makes work more diffiSetting this value too low
will obscure correct antecedents from the coreference resolution process.

1 Profile depth level (zero for no profile) This is used in the development of Cesax to
time its performance. You should leave it at 0.

1 User name You should fill in your (short) name here. Cesax triedeioveyour name
from the computer, but this may not be the correct name. The name filled in here is for
instance used in the ChainDictionary (see above) and in the Revision tracking (see
sectiord.?).

1 Automatic drive change This feature is currently not used. It might become useful in
the future, though. The idea is that when you specify for instance &@Hfiles on
drive AGO wil/ be treated as i f they were

T
fi

E i

3.5.2 Thetabpagei Cor ef erence Typesao

This tab pagedefines the different coreference types recognized by the program. For its
correct working you shoulteep the namef the coreference types Hgey are right now:
CrossSpeechldentity, Inferred , Assumed New, Inert andNewVar.

What you can do here as user is define the colors by which these categories are shown
in the AEditor o0 t doo cao &lso ddiiree a desdription wfi thiseypfw .
coreference, for instance including some prototypical examples.

3.5.3 Thetabpagei Phr ase Typeso

The information d¢hbpagdhar dgéelhy acsar Miyeesover fro
program, which was a fully manual variant of Cesax. Phrase types were used to define the
phrase categories recognized as being coref
antecedents ( Tcauld glsotspedfyvehat &ind.of phradesdto be dealt with
(Type=omusto), and which were optional (Type
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The phrase types still have limited use in Cesax. First, phrase types are considered in
order to determine what the partu |l ar consti tuents are that C ¢
page of the main window. It is only selectable constituents that can serve as coreference
source or antecedent.

Second, phrase types are considereden t he funct i MustFidtMust o
MustNext, MustPrevious These functions also carry over from the manual editor Cesac,
and they are described in sectin.

The current version of Cesax doeg atbow adding phrase typég-uture versions may
of fer a new system for the phrase type reco
Cesac AMusto system.

3.5.4 Thetabpagefi Pr onounso

The @ Pr tam pageissqoite an important one for the seautomatic coreference
resolution process. It defines different kinds of personal, possessive and demonstrative

pronounsi n t he APronouncClasso | istbox. Each of
which periods belong to one particular Person/Gender/Number (=GNbpination. The
APedrfsso cl as s, for instance, defines all t he

3fs (39 person, feminine, singular).

1 Name The name (short) of this pronouncldBo n 6t use spaces.

1 Description. A description of this class foyour own purposes.

1 Person/Gender/Number A coding of 23 symbols specifying thgerson gender and
number combination. Examples: 3p, 2, 2fp, 3ns.
There are two special casésu n k n@awea 0fie mpt y o
All the PGN codes must be defined in the-féBturetabpageu nder AP GNO .

1 Old English. Specify all Old English forms belonging to this pronoun class. This is
tied with the YCOE(2) and with the Toronto corpus.

1 Middle English. Specify the Middle English forms belonging to this pronoun class.
Such forms are founid the PPCMEZ2.

1 Early Modern. Specify the early Modern English forms belonging to this pronoun
class. These forms are found in the PCEEC and the PPCEME

1 Modern British . Specify the late Modern English (=Modern British English) forms
belonging to this pronouciass. This is connected with the PPCMBE.

1 Notes Here you have room for your own notes pertaining to this pronoun class.

3.5.5 Thetabpagei NP f eat ur es o

The NP featuretab pagellows you to define all possible values that can be associated with a
particularNP feature. Currently the list of NP features has the three members listed below.
These particular members agssentialfor the good working of the Cesax seautomatic
coreferenceesolution process. So please do not delete any of the values!

1 GrRole. Subect, Agent, Argument, Oblique, PPobject, PossDet, None and unknown.

1 NPtype. ZeroShj, Pro, DefNP, Dem, DemNP, Proper, IndefNP, Bare, QuantNP,

unknown.

1 PGN. 1p, 1s, 2, 2p, 2s, 3, 3fs, 3ms, 3ns, 3p, 3s, unknown, empty.
If you have accidentily deleted oneraore of the values here, try to restore them from the list
above. Each value should be followed by a semicolon, where you can optionally provide a
short description of the value.

L If you wanted to do this, you could manually edit the XML file.
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3.5.6 Thetabpagei Constrai nt so

The working of the semautomatic coreference msation can be tweaked through the
reordering of theonstraintsn thetab pagéf Constr ai nt s o. Here i1 s a
currently recognized and used by the coreference resolution engitte the correct
multiplication factor in brackets.
1 AgrGenderNumber. (2). One violation when gender/number of source disagree with
gender/number of antecedent
Disjoint. (2). One violation when src+target are in the same IP MAT/SUB/SMC
EqualHead. (2). One violation when the src head noun does not agitbeany of the
head nouns in the chain of the target
1 NoCataphore (2). One violation for an antecedent that is following the source instead
of preceding it
NoClause (2). One violation for an antecedent that is a clause (IP).
AgrClause. (2). Oneviolation mark when a source does not have PGN 3s/3ns, yet
does agree with an antecedent IP.
1 NoCrossAgrPerson (2). One violation when there is agreement in person at a cross
speech boundary.
1 NearDem (2).One violation for an antecedent that already hesreference, unless
the antecedent NP also contains a near demonstrative
1 AgrPerson. (2). One violation when the source has a different person than the
antecedent.
IPdist. (20). One violation for every IP between Src and Target
GrRoleDst. (4). Assign apreferential number (between 0 and 3) to the grammatical
role of an NPMake use of the following scale:
Subject > PossDet;Argument > PPobject > other
1 NPtypeDst (6). Assign a preferential number (between 0 and 5) to the NP type of the
antecedent. Makese of the following scale:
Zero > Pro > Proper > DefNP;AnchoredNP > DemNP > Other
1 NoCrossEgSubject (2). One violation when source and antecedent are both subject
and cross a speech boundary. OR: one violation when the source's IP is imperative, the
source itself is an argument and the antecedent is a subject.

The order of the constraints given above works fine for late Modern English (MBE). It may
be that a different order is better for earlier variants of English. Future releases of Cesax may
also ofer additional constraints. If you have any specific requirements in that area, please
contact us.

T
T

E

= =4

3.5.7 Thetabpagefi Cat egor i es o

This tab pagehosts additional word type related categories. There areobigatory
categoriesdefined here. The first categolumanHeadNoun, is used to identify a suspicious
situation. The second one, Speechintro, is used for the correct working of the constraint
NOCROSEQSUBJECT.
1 HumanHeadNoun Define all possible unambiguously humaatated head nouns
here, depending on the @ish version. Examples: human, man, men, person etc.
When you have defined something in an earlier version of English (e.g. ME), then it
will automatically be used in later versions of English (e.g. eModE).
1 Speechintra. Give all verbs that introdudadirectspeech. For example: say, reply

etc You should give these verb forms with the appropridtdcards, i.e. the *, the [] and the
? (see sectio)).
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The other categories can be specified to your liking. For the recognition of adverb types to
take place correctly, a range adlverbs are defined here too. These should come with the
standard of the CesaxSettings.xml. If you have an earlier version of @esasan get these

adverb types by installing the last version of Cesax from the internet. The program will
recognize that you dondét have these adverb t
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4 General

One of the main functions for which Cesax isidaed is to modify the contents and the
annotation of asdxfile. Cesax has the following commands for opening and saving files
all of them under th€&ile menu item:

1 Open(Ctrl+O). Load one particular file into the editor. If the file contains several
sections, then Cesax will ask you whishctionyou would like to work with.
Recent Open one of the files you have been working on recently.
Save(Ctrl+S). Save the file you have currently loaded into your editor (this includes
all its sections). Cesax witlsk you to supplyevision information.
1 SaveAs Save your current file under a different name.

T
T

4.1 Meta information

The usercan supply metinformation toa currently loaded filelt is strongly recommended
to equip every corpus file with as much mettormation as possible, sinceeta information
can help resolve many issues later ®he meta information is divided into two tab pages,
which has been done out of space considerations.

Text information - general
1 Title. The official title of the text tt is contained in this file. If your text contains
several parts, provide an overall title here, and supply the part informati@uine
1 Distributor . This is the institute or corpus name (e.g. YCOE, PPCME2) where the
current text comes from.
1 Source The origins of the text itself, going as far back as possible. You can supply
additional comments and details of other nature here too.
Text information i extended
1 Author. The original author of the text.
1 Date of original. The date (in any format) of the gimmal document.
1 Date of manuscript The date of the manuscript, which may be different from the
original documentds dat e.
1 Subtype This is the place where you can use your own (short!!!) codes to indicate the
| anguage variantos date/ dialect/ genre.
Editor(s). Any editorial information pertaining to the text.
Ethnologue code (extended)As a minimum, this should contain the three (!!) letter
Ethnologuecoding of the language of the text. Extend this code with diatetate
i nformation by using underscores and stri
preseday Engl i sh, b u t vafiaatrofdhistbricatBnglish\possilttlyd b e a
further specified by the Subtype feng_ sl ao woul d biet iaonods ec
variantof English and fAche L at rday Cieohen, mitirbadatiPr e s ent
script.
1 Language nameProvide the name of the language in prose text.

= =4

4.2 Revision tracking

Whenever a changes is made tpsdxfile, an attempt to save the text will be preceded by a
request to give short information about the
will be saved together with the date and time information, allowing corpus users and
developers to keepack of progress and changes.


http://www.ethnologue.com/
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— Language information

Ethnologue code (extended) lche_La!n

Language name IChechan

Revision information:
Erwin R. Komen 29-4-20146:36 Meta information j

Erwin R. Komen 29-4-2014635  Automatic syntactic analysis
Erwin R. Komen 16/10/2013 15:44 Checked the POS coding

Erwin R Komen 29/6/2013 16:01  line 15 _'_I

Message log:

ISofcware: Cesax (1.8.0.14): "undo™ option for syntax tree editing ﬁ
[p86-00033.1] {no constituent selected) - Section 1f1 .

Figurel Revision information helps keep track of progress

The revi si on i nf ormati on i s visibl e on t he

i nformation s possible by double <clicki
Deleting revision information is only possible in the nasdxfiles.

4.3 Importing special files

There are a fewpecialfile types that can be imported into Cesax.

1 Treebank (psd). Treebank files (with the psd extension) can be imported straight into
Cesax. As an alternative, you can use the TreebankToXml utility to convert a
directory ofpsd files into psdxfiles.

1 ChainDictionary. If others have a chain dictionary you would like to use, or if you
want to take your chain dictionary from home to work or vice verse, then Cesax
allows importing it. See also sectiBout! Verwijzingsbron niet gevonden.

i Translation. Translations of the source file into Presday English can be imported
into Cesax too. See secti@r? for more details.

4.4 Exporting special files

Cesax allows exporting into the following types

1 Treebank (psd). The XML files can be transformed as Treebank files (with4He
extension). Noall information is carried over to the psd files. The node numbers are
not exported, nor are the antecedent node numbers taken over. An example of the
resulting output is given below.

1 Translation. Translations of the source file into Presday English cand®exported
into apsdy format. This is an xml format like the psdx one, but then without the
<eTree> and<eLeaf> nodes. See sectiah2for more detailsand sectin 14.2for the
psdy format

Here is an example of the PSD output produced by exporting to Treebank format. Notice how
the features are exported in nodes that &&e@s main label, and the particular feature name
assub label

((CODE <T06080003700,5.8>)
(IP - MAT

(ADVP- TMP (ADVAT +Da))

(BEDI wear+d)

(NP- NOM
(FS - GrRole Subject)
(FS- PGN 3s)
(FS - NPtype Proper)
(FS - IPdist 10)

ng
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(FS - RefType Identity)
(FS - NdDist 120)
(NR”N $Apollonius))
(ADVP (ADV switde))
(VBN gedrefed)) (ID coapollo,ApT:5.8.72)

15
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5 Main task: creating parsed texts

Cesax offers a number of options toeate parsed text although most of these optioase

but an interface to other software doing the
be syntactically parsed into constituency treebanks (the labelled braclstihfiprmat)

through the help of thé&tanford parserwhich is automatically downloaded and whose

training data is used for this process. Spanish texts can be parsed too, but in a bit more
cumbersome process. Texts are first dependpacsed (where each word is assigned to be

under me other word, its head) using the Maltparser on a training set. The dependency parsed
material is then converted into a relatively minimal constituency parse by making use of a set

of rules. Syntactic parsing is available for Chechen too, but in a muehlimited way.

5.1 Conversion options

Manyopti ons to create parsed texts are, i n f e
also discussed in secti®2 The list here is intended to help in finding the available options
to create parsed texts more quickly:

1 Constituency parsed EnglishUseToolsConverters/ Text ToPSD; se
This gption uses the Stanford parser and training set.

1 Constituency parsed DuichUs e t he APaQuo web kmifileer f ace
of all the sentences in the text. Then TiselsConverters/AlpinoToPSDX to convert
them to .psdx files.

1 Constituency parsedGerman. UseToolslConverters/ Text ToOPSD; se
This option uses the Stanford parser and training set.

1 Constituency parsed SpanishUse the available Spanisiiiented MaltParser
webserveto converttxt files into the dependency formabnll (see the onlin@df
documentation as well as tegplanatory web pageNext, use the command
ToolsfConverters/ConlIToPsdx in order to convert the dependeacsed Spanish
.conllfiles into constituencyparsedpsdxones.

1 Constituency parsed Gechen Text files first need to be paof-speech tagged, in
the way that is described at tB&echen corpusomepagé.This process results in
A f |.@sdxfdes: each line containsfarest , and allthe words in the line are
available as childTree +eLeaf nodes under thisrest . A single parof-speech
tagged psdxfiles can be converted into a constituency parsed one in two different
ways:

o Two-step method: first perform dependency parsing on theopapeech
tagged file using yhtax/Dependenc The result can now be edited (and
corrected) using the fADependencyo tab
selectingView/Dependency). The second step is to convert the (corrected)
dependencyparsed fie into a constituenegarse, and this can be done by
selecting $ntax/Constituency.

o0 One-step methodthe command yhtax/Pase combines the two steps into one.
Correction of the dependenstep is no longer of any use, but the resulting
constituencyparsedrees can be manually edited and corrected, as described in
section6.

2 Right now, this makes use of software that has not yet been made available on the internet. It also involves a
step of manual <correction (f acidmakedht sofiware gvail@béegoa x, but
make it part of Cesax) as soon as the reliability of automaticte@fing is good enough.


http://nlp.stanford.edu/software
http://ws04.iula.upf.edu/soaplab2-axis/#syntactic_tagging.malt_parser_row
http://ws02.iula.upf.edu/panacea/documentation/ws04/WS_malt_parser.pdf
http://www.iula.upf.edu/recurs01_mpars_uk.htm
http://erwinkomen.ruhosting.nl/che/crp
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Some of the options aboy®oduce treebank files in thesdformat (bracketed labelling)

whichal | ows g uer yJorpugSearcétlion gt otohle (ABne pragynam).dt is d
advisable @ usethe commandT ools/Converters/BatchPSDtoPSDX (setion9.2) in order

to convert thepsdfiles into the.psdxformat, which is thexmlformat that allowsjuerying by

the CorpusStudio program; one with a windowsriented user interface that allows for
advanced query descriptions using the AXquer

5.2 Creating new texts

Cesax facilitates 0crFefNew mendtakesethetuser ofarimm a s e
where the details and the plain text of a new text can be entered. Once ttataetad the
text have been passed on, pressing AOKO does

1 Sentencing A relatively simple algorithm splits the text into sentences. (Note: the
assumption is that a newline in your text signalparagraphbreak.)

1 Tokenization. The words and punctuation marks of the sentence are converted to
tokens. The algorithm used here splits on hyphens. If this is not correct, manual
adjustment can be made usthg editing capabilities of Cesax.

1 POS mocking No real POS tagging takes place at this stage, but since all words and
punctuation marks (internalkeLeaf> elements irppsdX must reside under some kind
of constituent (areTree> element inpsdy, theyalr ecei ve x¢ .he POS i
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6 Main task: editing parsed texts

Since most parsed texts have, at least to some extend, been created using statistical means,
there may be errors in them. This is even more so with texts that have been parsed using one

of the approdues described in sectidin CEsAx offers manual editing of the syntax treé

the hierarchy in which constituents together formasenfence t he t ab rgomge A Tr
1.5.0.0 of Cesax only allows rudimentary editing, but, depending on the needs of the users, its
capabilities may be extended in future releases.

6.1 Syntactic editing mode

Syntactic editing mode can be enterhpabe.by pr
The Escape key can be used to toggle between editing mode aeditiog mode. Editing
mode is automatically left when the user switches to a different tab page.

As a signal that editing mode is active, a red textbox will appear in the menutbar wi

the word [ENGINI N O €

6.2 Editing commands

The editing commands that are provided with Cesax are intended to facilitate building and
changing the syntactic tree of the sentence currently being evaluated. Be aware that there is
currentlyno undo keyfor any ofthe syntactic editing commands. In case of any mistakes in
editing (such as inadvertedly deleting one or more nodes), Cesax should bengkited
savingthe current psdx file.

Once syntactic editing mode has been entered, commands can be issued Kiyeusing
simple keystrokes. An overview of these keystrokes can at any time be toggled by selecting
View/TreeHelp. The following keys are currently active:

<space> Edit the label of the node
When the text of an endnode (aneaf> ) is edited, thea Typeof the endnode
(Star , Vern, Punct or Zero ) is automatically determined by Cesax. Label editing is
left by pressing theenter> key.

<i>, Insert a new level between me and my parent
A new<eTree> node is created above me (or if theest> is selected: nder
me). The label will need to be edited by usingtbpace>command.

<j>. Join under the node right of me
The currently selected constituent is moved to become thm&esit child of my
right-sibling.

<k>. Join under the node left of me
The currentlyselected constituent is moved to become the-ngbdt child of my
left-sibling

<d>. Delete current node
Delete the currenteTree> or <elLeaf> node. It is not possible to deleterest>
nodes with the current editing commands.

<a>. Add sibling to theight of me
Add an<eTree> sibling to the right of the currently selected constituent. Since each
<eLeaf> node is necessarily under one singl@éree> constituent, it is not possible
to add <elLeaf> elements in this way.

<f>, Add sibling to the & of me
Add an<eTree> sibling to the left of the currently selected constituent.
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<c>. Createconstituent child under me

Add an<eTree> constituent under the currently selected node.
<e>, Createendnode child under me

Add an<eLeaf> node under the currently seted<eTree> constituent.
<r>, Move node to theght

Move the currenteTree> constituent one sibling position to the right.

<I>. Move node to thkeft
Move the currenteTree> constituent one sibling position to the left.

<u>. Move node taipward
Move the currenteTree> constituent one level upwards.

<s>, Reanalyzesentence
Re-calculate theafrom and@to attributes of all theeLeaf> nodes, and all the
<eTree> constituents in the current senten@éis action should no longer be
necessary ine newest versions of Cesax.)
<t>. Truncatehere
The currenkforest> node is split into twaforest> nodes, where the second one
starts with the selecte@dTree> constituentThe back translation and
transliterations available for the currenirest> node are fully stored itvoth of
the new nodes. The user will need to manually adapt these, if this is desirable.
<g>. Glueto preceding node
The currenkforest> node is combined with therecedingforest> node into one
new nodeAny back translation or transliteration sections are simply combined, and
should be edited manually if that is not desirable.

6.3 Undo

Cesax keeps a compl etel hi story of all|l t he
command (Ctrl+Z) can be used todo the last of these changes. Subsequent issuing of
Aundoo r e shybtepandoing oféhe editing phanges that have been made.

It is also possible to go back to one particular editing step directly, by selecting that step

in the dropdown boxhat appears right to the menu items of Cdsaxe xt t o t he r ed

textbox)

g\! CESAX: Editor for syntactically annotated corpora i 5 |D|1]
File Edit View Section Translation Reference Corpus Must  Syntax Tools  Help _ 7: [CP-FRL]d {delete ~
VGeneraII Editor I Syntax  Tree Translation] Hepmtl Errors I CorpusF!esuItsl HeMaIkI

|»

p86-00033 p36-00033.7

Figure2Undoi ng editing using the combobox to

t
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6.4 Editing part -of-speech tagged texts

The partof-speech tagging of textan be edited as follows:
T Switch on fDepenviwbDependency)i ew (usi ng
T Open the fADependencyo tab page.
1 Use the editing commands available here.

& CEsAx: Editor for syntactically annotated corpora =10] x|

File Edit View Section Translation Reference Corpus Must  Syntax Tools Help

FGenelall Editor I Syntaxl Tree I Translation] Heporll Erors -CorpusFiesullsI Refwalk Dependency

for| Id | Vem Lemma Cpos| Pos He| Re Diigiek [ Chovithe whols et
9 |1 |delahw delahw ADV | ADV21 .

— delahw a baqgiicheeran a ca doolu cunax qin k'ezig samuq'a -

9 (2 |a a ADV | ADV22 £

9 |3 | baggiicheeran | bagqgiicheeran | N NS-GEN |_ |_

9 |4 |a a FP |FP L)

315 |ea ca NEG | NEG o Translation language: Ieng :I'

9 |6 |doolu doolu VB |VBP il vet older people don't enjoy it any less —

9 |7 |cunax cunax PRO |PRO-MAT | _ | _

9 |8 |gn qin ADY | ADV Ll )

9 |9 |Kezig k'ezig Qg (@ =

Wernacular Lemma:
‘ ! \ forestld l9 Isamuq'a lsamuq‘a
9 1" - -
| Id (within this forest] [10 POS: Coarse POS:
Headld [_ fd fi

Relation l_ Morpheme/Gloss:

Select relation: Select CPOS:
Insert word below me | & = |
Add word below to me | Join with word above I
Delete currently selected word | Split clause below selected word |

Dependency ready Section 1/1 .

Figure3 Partof-speech editing in the dependency tab view

The dependenctiab page shows all the words of the currently selected sentence (or the whole
text, if the flag fAiShow the whole texto is
features:
1 forestld. The number of the currently selected sentence.
1 Id. The number of thevord (or punctuation mark) within the currently selected
sentence.
1 Lemma. The dictionary entry (lemma) under which the vernacular word should be
found. If this is not available, the word itself is repeated here.
1 Cpos The coarsgyrained parbf-speech tafpr the currently selected word.
1 Pos The finegrained parbf-speech tag for the current word.

Partof-speech editing in the dependency tab page can be done by editing the value of the
APOSO field. The ACoarse POSO0O ialse thmoughdthmat i c a
languagedependantieadRule_Ing.txtfile (see the appendit4.?).

The dependency tab page also allows joining words, deleting words, inserigg a
word, and splitting a clause.

Navigation to the next or previous sentence can be done using the arrow keys, or
alternatively usinghlt+Up (previous sentence) aéit+Down (next sentence).

The original text and thetranslation into English (or another language) can also be
edited here in the dependency tab page.
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6.5 Editing dependencyparsed texts
The dependeneparsing of éxts that have been panfspeech tagged and subsequently
dependencyparsed using they@tax/Dependenccommand carbe edited as follows:

T Switch on AfADepennvicw/Depgndency)i ew (usi ng

T Open the fADependencyo tab page.

1 Use the editing commands available here.

\\" CESAX: Editor for syntactically annotated corpora i 75 |D|§[
File Edit ‘View Section Translation Reference Corpus Must  Syntax Tools Help
Gene:al' Editor l Syntaxl Tree ] Transla!ion] Reportl Erors [ CorpusResultsI Refwalk
15d | 1 o
forl 1d| Vem [ Lemma | Cpod Pos [ He| Rel | Originat T Show the whole text
22|11 |So PRO |PRO B |su
. So daagar dolush, comgush xilcha, suuna byysanna a juxxiera dwaa ca joolush wiira hwo.
22 |2 |daagar |daagar |N N 3 |objl
22|3 |dolush |dolush |BA |BAGP 6 |mod
2214 |, ) . . E |punct
22 |5 | comgush | comgush |ADJ |ADJ E |[mod Translation language: | N9 ¥
22 |6 |uicha wicha — |AX  |AXD+P |15 |mod When | would have a fever and be ill, you would wake for me into the night, never leaving my
22|17 |. . o y E |punct side.
22 |8 |suuna suuna PRO |PRO-DAT |14 |su
22 |9 | byysanna | byysanna | ADV | ADY-TMP |14 | mod
57170 e P 3 3 Wemacular Lemma:
= = — forestid  [22 [so [50
22 |11 |jussiera | juswiera |ADV |ADY-SRC |14 | mod
22|12 |dwaa  |dwaa |RP |RP 14| mod I8 it this frest) [1 POS: Coarse POS:
22|13 ca ca NEG |NEG |14 |det Headld |6 [pro [pro
22 (14 |joolush |joolush |VA | VAGP 15 | mod Relation lsu Morpheme/Gloss:
22 |15 | wiira wiita VB |VBD-R 0 |root I
22 |16 | hwo hwo PRO |PRO 15 |su
22|17 |. ' - £ 15 | punct Select relation: Select CPOS:
Insert word below me | & = |
Add word below to me | Join with word above I
Delete currently selected word | Split clause below selected word |
(no constituent selected) Section 1f1 .2

Figure4 Dependencyparse editing in the dependency tab view

The dependwrcy tab page shows all the words of the currently selected sentence (or the whole

text, if the flag AShow the whole texto
features:

i forestld. The number of the currently selected sentence.

1 Id. The number of the word (or punctuation mark) within the currently selected

sentence.

1 Lemma. The dictionary entry (lemma) under which the vernacular word should be
found. If this is not available, the word itself is repeated here.
Cpos The coars@rainal partof-speech tag for the currently selected word.
Pos The finegrained parbf-speech tag for the current word.

= —a =

i s

Head The identifier of the word t hS0l dsat he

position 1, for instance, has been identified fas wordxilchad when happensd¢

position 6).
1 Rel. The dependeneselation between the currently selected word and its head (the
wordSoh a s t Ih subjgtts ralation with its head).

Dependencyparse editing can be done by editing the vabfea numbeof relevant fields: the

POS field, theHead field and theRel field. The nCoarse POSO is auto

the POS value through the languatgpendantHeadRule Ing.ixt file (see the appendix
14.7).
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The dependency tab page also allows joining words, deleting words, inserting a new
word, and splitting a clause.

Navigation to the next or previous sentence can be done using the arrow keys, or
alternatively singAlt+Up (previous sentence) aéit+Down (next sentence).

The original text and thetranslation into English (or another language) can also be
edited here in the dependency tab page.
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7 Main task: enriching parsed texts

It is sometimes desirable to add information to existing (or newly created) syntactically
parsed texts, therebynriching them. This is particularly so when it concerns features that

cannot completely be derived automatically. Such features include: N3 {goch as
Opronounod, 6definiteNPO), grammati cal cat eg«
(person/number/gender) marking of NPs, type marking of adverbials and class marking of
verbs. Scholars who have trouble understanding the languagksithgkhe corpora may be

pleased to learn th&@EesAx facilitates enriching the textsith back translationsas well as
transliterationsinto other orthographies. A parallel text view allows the user to add a modern
English back translation line to eachdiin the original text

The remainder of this chapter gives an overview of the enrichment tasks that can be tackled
with CESAX:

1. Addingfeaturesto psdxtextsfor Noun Phrases, Adverbs and Verbs (sectidh

2. Backtranslation (section7.2)

Sectionl2 discusses several ways of reviewing the results of these core tasks.

7.1 Adding features

The psdxformat in which the annotated texts are being stored allows each constituent to be
extended with features. See the appendix in seddohfor the technical details of thaml
schema. Users can add features in two different ways: manually or automatically.

7.1.1 Adding features manually

Manuallyaddhg f eat ures can be done through the Al
to work with the Noun Phrase features, as they are specifi€dots/SettingsNP_features
(see sectioB.5.5. Adding or changing of features can be done in the following way:
If you have not done s@ad the annotated text file into Cesax.
Make sure you are on thiglitor tab page.
Selectthe Noun Phrase you would like to add featwoesr edit features from.
Either choose F9, or seldetit/Feature, in order to open theature Editor.
The feature editor lists in the listbox to the left which features are assigned to this
Noun Phrase currently. Add features to this list or changeréesafrom this list:
a. Select @eature namein the middle listbox.
b. Select the correc¢tature valuein the rightmost listbox.
c. Pr eApslyon
I f certain feature names or values are missi
tab of the settings (aehable through ools/Settings).

agkrwnhE

7.1.2 Adding features from a database

Corpus Research databases that have been made by CorpusStudio contain one or more
features that are pi@alculated and/or manually supplied or edited. Cesax allows enriching
your texts(thatis, thepsdx texts) with these features.

Prerequisits:
1. An opened corpus research database:
a. Thisis an xml file produced by CorpusStudio (using the
Constructor/CreateResultDatabase command).
b. The database may, subsequently, have been opened and e@igsaxn(using
the Corpus/LoadResults command).
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c. The database should contain the feature field, whose values you want to enrich
the texts with.
d. Should only part of the database be processed, then make sure to apply a filter
throughCorpuskFilterFeatures.
2. Thelocation of thepsdx texts that you want to be enriched with your new feature.
3. A backup of youpsdxtexts, in case you want to reverse the feature enrichment.
4. Think of a (short!'!"nameand atype/category for the feature in the psdx texts.

Once all theprerequisites above have been dealt il process of transferring the database
features to the psdx files can be initiated by selec@iogusFeaturesToTexts in Cesax. The
following form appears:

& Transfer features from database to texts i -0 x|

Directory that contains the texts you want to add features to
ID:\Data files\Corpora‘\E nglishixml\AdaptediME |
— Select the feature in the database — 7 [~ Restrictions

Verb " No restictions

Lemma

MED number (+ DOnly copy features with the following values:

VerbType

AmbiType Iocherlunacc

— Properties of the feature in the texts ——

Category |Vb
Name IVb Type

Currently selected feature [changes should be made through Corpus/FilterFeatures):

. fdescendant-or-self::Result [
thimatches{string({@Cat), 'unacc')
1

Cancel I Ok I

Ready o0
Figure5 Details needed tansfer features from a database to texts

The directory where th@sdx files are located ishown in the top textbox. The initial
directory location is taken from the details supplied by the corpus databasearmbeof the

feature as it is known in theorpus database can be selected in the listbox on the left (this
box only shows the features that have actually been found in the database). The box called

fRestrictionso can be used to | imit the feat
supply a whitel i st of feature val ues, separated by
feature in the textso contains det ai |l s of t

category (or type) and aname for the feature as it will be knowm ithe psdx texts. The
category and the name shoulddseshort as possiblesince every feature added to a psdx file
takes up space, and every increase in space has a negative effect on processing time.

The bottom textbox of the form contains the curresdéiected filter. This filter will also
be used in the process of transferring features to psdx files: only those database records that
are selected by the filter will be taken into account.

Pressing fA0Oko wil/l i ni t i a tremt datdbase to theapsdx f e r
files in the indicated directory. This transfernsvocable, so make sure you have a backup
of theoriginal psdx files.
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7.1.3 Changing nodal attributes from a database

Just as a corpus research database can serve to ébatogesin psdxfiles, so can it serve to
changeattributesof the nodes irpsdx files. This capability of Cesax is particularly useful
where systematic changes in theel attribute ofeTree nodes is called for.

The way to transfer changed attribute values from a database to the corresponding psdx
files is as described in secti@rl.2 the general procedure to transfeattees from a database
to texts. The differences are:

a) Properties of the feature in the teRtsCategoryi this is no longer relevant
b) Properties of the feature in the teXsNamei this needs to bexactly the same as
the attribute's name that needs changing.

The current version of Cesax only allows changing of the attrihutes , from andto , but
only theLabel attribute will be of interest, generally speaking.

7.1.4 Adding features automatically

Automatic adlition of features is currently possible for Noun Phrases, Adverbs and Verbs.
You can either calculate features from scratch, or update existing features.
1 Calculate features(T ools/CalculatBeatures). Choose the category (NPs, Adverbs,
Verbs), and then Cazg will calculate features for this category from scratch.
1 Renew featureqTools/RenFeatures)Choose the category (NPs, Adverbs, Verbs),
and then Cesax will check all features in this category to see if they need updating.

Feature calculation makesuwsd t he settings you have suppli
(seesectioB5.4 , ANP f eat uxbds oandc efeC asteecg aIbines o (s ee
Features can behecked manuallyby putting the cursor on a word, and looking at the
feature list in the loweleft window of Cesax.
The success rate of the coreference resolution depandbeoextent to which NP
features have been added correctly, so it is of the utmost importance to check upon features.
This is why either of the above opCctCaegoys f or
reportd0 s uc h a sFigird6eThi® neport i$ divided into categories. In the example
there is only one <category: t hat o f t he Ad
variants for which timeeriocs have been defined for the categoryDaim It continues by
giving examples of all the different forms found for this category. The current text apparently
only had three forms for tHeemcategoryl’ apaandpas
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A A .,
Category report
(Last) file: cojames
Date: donderdag 13 oktober 2011 2:03

1. Dem

Demonstrative pronoun - any
Note:

' Some demonstrative pronouns are indeterminable as to singular/plural. That means the only thing we can tell about
them at this point is that they are "demonstrative”. Their PGIN cannot be determined.

Period Variants

Old English +Htd]alH dt]as|+[ dt]am|+Htd]H+am|+Htd][1y]sum|+[td] [ty ]ssum
Middle English +toltho[thoo

early Modern English

Moderm British English

Period=0FE
Examples of this type and period:
Category Example

& swydlice ceaste purh his feoh gestreon, swa bzt an of ban sunderhalgen of da writeren befeng pes halgen
+da ; :
sweore mid anen rape, [cojames LS_11_[James]:105.98]
o Da cwadon pa sunderhalgen to Jacobe, Hwy bodest pu bone Helend, pe was ahangen, swa swa we ealle
wyten, betwux ban scedden? [cojames,LS_11_[James]7.11]
ik Das ping synden sume gefyllode eornestlice on uren Drihtene Hzlende Criste & fordgewitene,

[cojames,LS_11_[James]:62.65]
Figure6Catgory report of features renewed

category report describes all that has been found automatically in terms of PGN
an even more important report is, after calculating or renewing NP features,

available under th&rror tab pageas for example ifrigure 7. This report tells us that we

need to make the demonstratiesn piss pyssenand paereavailable in the settings (see
section3.5.9).

Report of missing NPs

{(Last) file: cojames

Date: donderdag 13 oktober 2011 9:03

# NP
1 +an

2 +Hiss

Type Period Example

Dem OE Pt Judeissce folc brohte pban hundredes ealdren feo, for by bzt heo mosten Jacoben swa
ateon swa heo wolden, [cojames,LS_11_[James]:2.3]
Dem OE  DPiss he forewitegode purh God sylfhe & purh his wissunge. [cojames, LS _11_[James]:25.22]

Nu bidde ic leofa gebrodre, cwad Sanctus Jacobus, pet @ighwyle eower dazdbote do his
synnen, bzt he ponne ne purfe yfel onfon @fter his geearmunge. Se pe hine sylfhe wat beo

3 +yssen Dem OE  @nige dzle scyldigne, pa&t he bas prowunge geyfelode pe ealne middeneard mid his rode

alesde, he pzs dezdbote do, pa hwile pa he on pyssen life seo. [cojames, LS 11_
[James]:69.69]

Hwet wene be nu gyf ge gelyfen nylled on God, bzt ge mugen ®twinden ban ecen wite ponne

4 Ht+ara Dem OE  odre peode gelyfed bzre witegane stefhe & para hehfedera? [cojames, LS 11_

[James]:86.81]
Figure7 Report of missing NP features

7.2 Back translation

Cesax provides extensive possibilities to add a modern English trandtathe original texts
you are working with. | will refer to a translation of an original into modern English as a

iback

transl ationo. Cesax allows you to mak
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change this back translation, to view it sigesitle with the original, and to exchange separate
back translation files (in the psdy format) with your colleagues.

7.2.1 Creating a back translation

Select TanslationCr e at eé i f vy o start makinghaeback traastation for ehe text
you have loadedyr if you want tocontinueyour back translation. This function will look for
the first line that has not been provided with a back translation and immediately allow you to
add this. It will jump to the WATr alesblleati ono
backgrounded section. This is the place where you can enter your back translation of the last
line in the original (which is highlighteldue in the top left window).

Finish your back translation by pressifgNTER. Navigation through the back
trarslation is discussed in the next section.

7.2.2 Changing a back translation

Go to the back translation that navgatetomhei | abl e
line you want to edit using any of the following means:
1 Translation/First. Jump to thdirst line of the whole text or of this current section.
1 Translation/Last. Jump to the last line of the whole text or of this current section.
1 Translation/Next (Alt+N). Select the next line in the text you want to change the
back translation from.
1 Translation/Previous (Alt+P). Select the previous line in the text you want to change
the back translation from.
1 Translation/Goto. Enter thdine numbelin the text you would like to go to.

The scope of the navigation comands shown above is determined by the setting of
Translation/Q@irrentSection. If this option iset which is default, then the scope is limited to
the currently selected section. So when you select Translation/First, you will go to the first
line of the curently selected section.

When this option icleared then the scope of the translation navigation commands is
the whole text.

7.2.3 Exchanging back translations with colleagues
The back translation is normally saved as part ofpthéx file (see sectiori4.1if you are
interested to see the details). But solely for the purpose of exchanging back translations, you
can save and readsdy files. Such files contain the ginal text and the back translation in an
XML format that is compatible with the psdx one.

1 Reading a back translation You can read a back translation (psdy file) by selecting

File/l mport and then selecting AENnglish t
1 Saving a back translation Save the back translation you have made yourself by
selecting FilelExport and then selecting

Back translations are normal text files (although they are in the xml format), so you can freely
exchange them as email attachments.

7.2.4 Using a back translation in the coreference annotation process

Once you have a back translation inside the text you are working with for the annotation
process, you can make use of it in this process. When you havedpiFd§ser have selected
Tools/AutoCoreference, the semutomatic coreference resolution system uses the lower
right window to display its progress. But instead of the progress information this window can
display the available back translation. Press Shift+ (or selecView/AutoCorefLog) in

order to toggle between the coreference progress view and the back translation view.
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The back translation shown in the lower right window only isuasetof the whole
back translation available. This window shows salvpreceding lines in black, and the line
you are currently working on in red. If you want to seeiiele back translation, just press
F12 (or selecfTranslationShow), which will lead you to the translation editor. The whole
translation is visible, buthe line you are currently working on stands out. The whole
translation is not only available on the
Report page in a slightly different way.

ATr



Cesax manual 29

8 Main task: coreference resolution

One particular type oekt enrichment is that aforeference resolution CEsax allows semi
automatical antecedent resolution of all BR®t only of pronouns and demonstratives, but

also of proper names and definite NPs. Based on a separately motivated set of hierarchical
constrants, which are inspired by earlier work on coreference resol(Beaver, 2004 as

well as attested linguistical hierarchigdundel et al., 1993 it determines for each NP what

the most likely antecedent is. If it comes up with one most likelyidate] and if there is no
reason to raise suspicion, it then establishes a coreference link. Discourse new NPs are
likewise recognizedl unless there is reason to believe that user interaction is needed.
Depending on the textCESAX can automatically resolvenore than half of all NPs. All
suspicious cases are deferred to the wuserobs
cases, agree with the suggestion mad€dsaxd sonstraint ranking algorithm. See sect®n

for details of this task

8.1 General

Once a text has been loaded (uskilp/Open) coreference resolution can be started and
stopped as follows:
1 F10(ToolsCoreferenceResolution). Start seautomaticcoreference resolution.
1 F11(Tools/StopResolution)Interupt (stop) coreference resolution.
1 Alt+F10 (Tools/RullAutoMode). Start fully automatic coreference resolution.
Note The fully automatic coreference resolution option is not recommended, since
thismode will skip all the constituents where suspicious situations are detected, and,
as a result, will give a skewed result.
1 Manual. Cesax allows you to do coreference resolution completely manual, or to
manually tweak the results of the seswitomatically esolved coreference.

8.2 Semiautomatic resolution

The process of seraiutomatic coreference resolution consists of one optional and two
obligatory steps:

1 Modern English translation. The semautomatic process of coreference resolution
of older English textsraexts from different languages can sometimes be done more
efficiently when you first provide a more understandable English trans{aten
section?.2).

1 Feature addition. The coreference resolution determines possible dependancies based
on NPtype (e.g. pronoun, numeral), GrRole (e.g. subject, object) and PGN (person,
gender and number of a whole NP). If Cesax detects that you want to do coreference
resolution ora text for which no features at all have yet been supplied, then it suggests
determining features automatically for you.

1 F10(ToolsCoreferenceResolutionThis starts the process of seautomatic
coreference resolution. (Interrupt the process usirig.

8.2.1 Suspicious situations

Once the process of coreference resolution has started, Cesax will determine as much
anaphoric links as possible automatically, and it will also determine whether NPs are
referentially new (see the loweght yellow window inFigure 8). But as soon as it finds a
solution that matches one of the bdnltsuspicious situations, it will stop and ask the user for

a decision, as for example kingure8.
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S‘ CESAX: Editor for syntactically annotated corpora = |D|£]

File Edit ‘iew Section Translation Corpus Reference Must Tools  Help

General Editor |Synlax| Translalionl Heportl Emors | Co:pusF!esultsI

-

Of Jacohe, Johannes Broder. :'

Bzt Judeissce folc brohte pan hundredes ealdren feo, for py paet heo mosten Jacoben swa ateon swa heo wolden,

& he heom pees leafe sealden.

Heo genamen hine pa
& hine gehaeften.

Pa weard mycel geflit betwux pan cristenan & pan haedenan.

Pa cwaed sum paet hit riht waere paet man laedde Jacoben ford to heora gesamnunge,

& geherdan his word zefter heora a2,

& man dyde pa swa.

Pa cwaedon pa sunderhalgen to Jacobe, Hwy bodest pu pone Hzelend, pe waes ahangen, swa swa we ealle wyten, hetwux ban
scedden? |
lmmmloim s Al saimmm b llmsd mmin) bomam | lmlmmin (b

LS_11_[James]:4.5[NP-NOM Hea] >> LS_11_[James]: 2. 4[NP-GEN +t+as] hundredes] &

More than one best match. Please decide what the correct antecedent is. Kept existing New at LS 11 [James]:2.3[NP feo]

Kept Identity link from LS_11_[James]:Z2.3[NP-NOM
heo] to L5_l1_[James]:Z.3[NP-DAT +tan hundredes

ealdren]

Loc | Eval| ant | Chain | a|gept Identity link from L$_11_[James]:2.3[NP-NOM

New - this is a non-referng new NP heo] to L5_11 [James]:2.3[NP-NOM heo]

Assumed - this NP is non-referring assumed kno... Kept existing New at L3_11 [James]:2.3[NP-ACC

Inert - thisis an S inett NP Jacoben]

Skip - don't do this element right now Kept Identity link from L$_11_[James]:2.4[NP-NOM

L——[mesl* T C‘hU'C'ACC hinel e he] to LS_L1_[James]:2.3[NP-ACC Jacoben]

LS_11_[James}2.4 560 [NP bees leafe] ~leafe Kﬁpt ;xucmg Tew gk e [Yames]s 2  ATNE-DAT

T e0om

tg:ﬂ:{jgﬁzz}g: Eggigg {ﬁﬁ.ﬂébhﬁe‘}m] Soin —J|kept Identity link from L3_11_[James]:2.4[NP-GEN

LS_11_[James}2.3 784 [NP-NOM heo ealdien plasslito s LY danesde 3[R teol

LS_11_James}23 1328 [NP-GEN hundredes] =hundredes KepL existing Newoat Lo llo(Janes]: 2. 4 NE+Eas S

LS_11_[James}:2.3 1967296 [NP-NOM Dzat Judeissce folc] =folc x| | Lleate] |
Give the referent for LS_11_[James]:4.5[NP-NOM Heo] 3% Section 1/1 .:

FiguueBRequest for a userod6s decision in cor

The middleleft yellow window in this example contains a description of the suspicious
situationencountered:

LS_11 [James]:4.5[NP - NOM Heo] >>LS_11 [James]:2.4[NP - GEN +t+as]

More than one best match. Please decide what the correct antecedent is.
This message says that Cesax has comBEeoup wit
in lin 5 to the @monstrativepees in line 4, but that there is more than one antecedent in the
immediate context, that fits equally well (with respect to the algorithm used by Cesax). If we
look at the bottonteft listbox, this shows the Npaes leafeas having the same seo(in the
column AEval 0) oGdEN [f&s vhichaissuggestsd as dnecedém (the lower
the Eval number, the better). Without knowledge of Old Englidte language in which this
text is writterd a decision will be hard to make.

If we click onShift +F10 (or chooseView/AutoCorefLog), then the lowearght window

toggles to the modern English translation of the text (provided you have supplied one,
obviously). This results ikigure9. Quick consultation of the current line #5 and the previous

line #4 shows that neithdguees nor paes leafeis the correct antecedent fbea Instead, it is
heomfrom line #4.
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s‘ CESAX: Editor for syntactically annotated corpora 5 IEILl(J

File Edit View Section Translation Corpus Reference Must Tools Help

General  Editor ]Syntaxl Translation | Report | Enors | CorpusResults |

Of Jacobe, Johannes Broder. :|

Bzet Judeissce folc brohte pan hundredes ealdren feo, for py paet heo mosten Jacohen swa ateon swa heo wolden,

& he heom pzes leafe sealden.

Heo genamen hine pa

& hine gehasften.

Pa weard mycel geflit betwux pban cristenan & pan haedenan.

Pa cwaed sum pzet hit riht waere past man lzedde Jacoben ford to heora gesamnunge,

& geherdan his word zefter heora 2,

& man dyde pa swa.

Pa cwaedon pa sunderhalgen to Jacobe, Hwy bodest pu pone Hzelend, pe waes ahangen, swa swa we ealle wyten, betwux pan
scedden?

lommamlaiim mmAlimm sarmmm o llmd mmid] bmn | lalmmem T mdm LI

LS_11_[James]:4.5[NP-NOM Heo] >> LS_11_[James]: 2 4[NP-GEN +t+as] [s0001] - &

More than one best match. Please decide what the correct antecedent is. [LS 11 [James]:1.2] Of James , the brother of
John.

[L5_11 [James]:Z2.3] The Judean people brought
cattle to the leaders of hundred, so that they

Loc I Evall Ant IChain I 4| | would treat James as they wanted to,

New - this is a non-referring new NP [L5_11_[James]:2.4] and so that he would seal

Assumed - this NP is non-referring assumed kno... them its fat.

Inert - thisis anlS ineit NP [[Ls 11 [James]:4.5] They then took him,

Skip , - | don't do this element right now [L$_11_[James]:4.6] and took him prisoner.

::g—“-{j:m:z}:;'i 550' F;EE?JC':[;ZAEE hine] o [L5_11 [James]:4.7] Then there was a lot of

LS:H:[James]:Z.d 560  [NP pees leafe] =leafe 1;;;2};;:g;ec:zeilet};it?hﬁzzz;:? and, the non

L5_11_[James}2.4 1966576 [NP-DAT heom] || P P {’5 o S e b

LS_11_[Jamest2.4 1966480 [NP-NOM he] Jacoben [L5:1l_[James]:5:8], Some said:thatidtrwagsright

LS_11_[James}2.3 784 [NP-NOM heo) ealdien that James would be brought to their gathetlng,

L5_11_[James]:2.3 1328 [NP-GEN hundredes] =hundredes [L3_11 [James]:5.9] and that they would hear his

LS_11_[James]:2.3 1967296 [NP-NOM bzt Judeissce folc] =fole ;] message in accordance to their law, L]
Give the referent for LS_11_[James]:4.5[NP-NOM Heo] 3% Section 1/1 .:

Figure9 Usage of a back translation in coreference resolution

8.2.2 Interrupting coreference resolution for manual tweaking

You might, at this point, wonder whether Cesax is as bad as it looks like, since it has ranked
the correct antecedeheomwith a huge value, which means that it is very unlikely to be a
correct antecedent fétreoby the algorithm used. The reason for the mismatch, however, has
nothing to do with the algorithm used by Cesax, but everything with feature resolution. If we
click on te correct antecedeheomin the listbox, it will give a breakdown of the feature
evaluation, which starts witkyrGendernumber [1] . This means that Cesax has determined that
there is no agreement in gender and/or number bethexmsmdheom When we inteupt the
coreference resolution process with F11, and check the PGN of the two words (see section
7.1.4, then we see thditeois identified as '8 person, feminia, singulad instead of the '3

person plural that it should be.

8.2.3 Dealing with ambiguous PGN features

There are several possible ways to continue or try to repair this situation:

i Leave as is Since the pronouneois notoriously ambiguous, we could decide to
leave the matter as is, and continue the process of coreference resolution. We can do
this by double clicking on the correct antecedent. Cesax will continue to do what it can
automatically, until it reaches ather suspicious situation and needs user input.

1 Manual tweaking. We can change the PGN featurdnedbmanually into3p, and then
restart coreference resolution again by pressing F10. Cesax will now detect the correct
antecedent.

1 Adapting features. Sinceheo is ambiguous, it should occur in tBésas well as in the
3p section of the Features tab page of the Settings. So we can go to the settings, and
edit them accordingly. If we do that, we have to renew the features by pressing
ToolsRenavFeaturesOf, andev have t o make sure that we
Di fferenceso when we do so. Feature renew
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features against the new data in the sett
and renewed them, we can now continudwhie coreference resolution by pressing

F10. At this point the program will occur several different instancégoin the text,

and will ask us in each situation whether the PGN shouBida& 3p.

8.2.4 Finishing coreference resolution

Once you finish corefrence resolution, do not forget to save your results (Ctrl+S). You will

be asked to give short informatipmsaxfleaThsut t he
short information will be saved together with the date and time information. This el al

you to keep track of your progress.

8.2.5 Restarting coreference resolution

When you have only partly resolved coreference for a particular text, you can continue the
next time by loading the text and pressing F10. This will start coreference resélotrote

start, because the resolution engine used by Cesax requires correct information about
previous resolutions to be present.

8.3 Manual coreference editing

Manually adding or deleting coreference information is possible, but this shotibeg done
while thesemtautomatic process is still running. So before you start to change coreference
information manually, be sure to pre§d1l, so that any (sem)automatic coreference
resolution still running is stopped.

Once the automatic resolution has stopped, theuataoreference resolution task can
be accomplished with the help of some important screen information:

1 Maintextwindow. The top part of tab page AEditoO
Colors indicate the coreference type of the different constituesa3 (®Is/Settings >
Coreference Types).

1 Translatonwindow. The bottom right window of the
translation of the currently selected line and some preceding and following context.

1 Node information.The bottom | eft window of the AEd
information that is linked to the currenctly selected constituent in the main text
window. It shows the number of the IP that has been selected (each IP is numbered),
the NP and coreference faee values (if available), the selected node itself, and the
AChain rooto (that is the constituent to
ultimately refers).

The manual coreference task starts with the selection of a node. This can simply be done by
clicking with the mouse on a part of the constituent. As soon as you do this, the background
of the selected constituent receives a lgtaty color, the information pertaining to this node
becomes visible in the @ANode tionnof this vemeis ono v
shown in the ATransl ation windowo, and a su
shown on the status bar.
There are a few more things you can do with the Main text window by pressing a key:

Plus (+). Try and select a larger coitgént.

Minus (-). Try and select a smaller constituent.

Space Select this constituent asurceor, if a source has been selecteda@gcedent

Next (n). Try jump to the first constituent you can find, which refers back to me. (You

can alternativelywes t he | etter Aso0o, referring to As
1 Antecedent (a) Go to the antecedent node the current node points to.

E R
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1 Delete Pressing the delete button has the same effdesencdDelete: it will clear
the coreference information currently associated thithconstituent.
Once the automatic resolution has stopped, the manual coreference resolution task can be
accomplished with the help of some important screen information:
1 Select Set
1 Delete Start semautomatic coreference resolution.
1 F11(ToolsStopReslution). Interrupt (stop) coreference resolution.

8.4 Carry over from Cesac: Must

The settings allow defining which constitue
category (and possibly an antecedent). The commands available under the medwstem
are meant to navigate through any remaining constituents that need to be enriched, but have
not yet been dealt with.
9 First. Find the first constituent in the current section of the text that needs to be
supplied with coreference information.
9 Next Find thenext constituent (starting from the currently selected poin in the text)
that needs to be supplied with coreference information
1 Previous Find the previous constituent (starting from the currently selected poin in
the text) that needs to be supplied vatneference information

8.5 Coreferential chains

Once coreference has been resolved for a file, Cesax can make an overview of the
coreferential chains, their characteristics, and their migk&ee sectioh2.6

8.6 Check and repair overlapping chains

Once you have done some coreference resolution automatically or manually, you may want to
see if any unintended fdoverl apping &dtai nso
overlapplng chams are, consmlégurelo

ent back to my own Men, -l

and inte ] or The Town thro the FnP or whatever mlght he in thv Waa, and put an End to it, CDSt
what it watrte-
Accordingly, as soon v Men, | told them my Resaolution,

and commanded them to follow me, when in the very Moment came four of our Men with the Boatswain at their Head, roving
over the Heaps of Bodies they had kij{ed, all covered with Blood and Dust, as if they wanted more People to Massacre,
when our Men halloo'd to thern as Igud as they could halloo,

and with much ado one of them de thern hear; so that they knew who we were,

and came up to us.

As soon as the Boatswain saw'us, he set up a Halloo like a Shout of Triumph, for having, as he thought, more Help come,

and without bearing to hear e, Captain, Says he, noble Captain, | am glad you are comel

\We have not half done vet #illainous Hell-hound Dogs!

$1 $'ll kill as many of therw’as poor Tom. has Hairs upon his Head.

"We have sworn to spape none of them,

$we $'ll root out the yery Nation of 'em from the Earth.

And thus he run ongout of Breath too with Action,

and would not give us Leave to speak a Word.

At last, raising my Voice, that | might silence him a little, Barbarous Dog, said |, what are you doing?

I$W0 $nt have one Lreature touch d more, upun Pain Df Death

)

ent back to my own Men,

and shvee-to-gointothe WiTtie of the Iown thro the Fire, orwhatexer mlght be in the YWay, and put an End to it, cost
whathitm»e\aS
Accordingly, as soon as-kcame-backtorayMen_kiatcHtiTem | iy Resolution,

and commanded them to follow me, when in the very Moment came four of our Men with the Boatswain at their Head, roving
over the Heaps of BDdIBS thew had kl||8d a[I covered W|th Blood and Dust, as if they wanted more People to Masxacre

Flgurelo Overlapplng chains
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The top chain runs froimy (Voice)A my (Men)A |, while thebottom figure shows a chain
running frommy (Resolutionfp | A |I. I't is at this |l ast Al o the
no reason for the main (top) chain to point fromy (Voice) to my (Men). It should have
pointed tomy (Resolution) instead.

Use ReferenceDverlapCheck, in order to check for and possibly repair these kinds of
overlapping chains. Once you have chosen this option, Cesax will maketesdafie chain
model of the currently loaded text, and start looking for possible overlapping chairi.
present such chains cbg-one in a window like ifFigurell.

Figurell Overlapping chain checking window

The left panes are concee d wi t h t hdethefcmia bf widich €dsaxiagsumes that

this is the larger one. The right panes refer to the overlapping (smaller) chain that Cesax has
found. The example ifigure 11 suggest that a orsdement large overlapping chain formed

by the possessive pronotheir be included in the larger chain. It wants to do this by making

the219.448[NP - SBJthey] node point to the19.444[PRO$ their] node.
fyouae satisfied with a suggestion as this,
right choice, press fiRejectodo. You can stop t

(this will not exit Cesax, but only the overlap checking process).

During the overlap checking process you are free to roam around with the text editor fn your
text, looking at individual nodes, seeing how they tie to one another etc. But as soonljas you
make anychangesin the referential chains of the editor manually (you can do that!),fyou
shouldrest ar t the overlapping chain proces|s by

chain window, and (2) selectiriReferencedverlapCheck again.

8.7 Fully automatic mode

Cesax isequipped with a mode that allows full automatic coreference resolution. However,
there are severe restrictions on this mode, which should be taken into account:
1 Incomplete. The fully automatic coreference mode only deals with those references
that can be resolved in such a way, thasugpicious situatiors met. This means that
not allNPs will receive a referential state (nor will all those who need it receive an
antecedet link).
1 Unpredictable. The results of the fully automatic coreference tasluapredictable,
since all kinds of totally different situ
which point no resolution is given.










































































































