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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 texts (section 5). 

b) Editing parsed texts (section 6). 

c) Enriching parsed texts (section 7). 

d) Coreference resolution (section 8). 

e) Conversion between treebank formats (section 9). 

f) Preparing a corpus search (section  10). 

g) Working with corpus databases (section 11). 
 

This introduction briefly discusses the tasks CESAX can handle; detailed descriptions of the 

tasks can be found in the indicated chapter numbers. Overviews of key aspects of CESAX 

(and the corresponding CORPUSSTUDIO program) can be found in the references cited in 

section 2. 

CESAX offers a number of options to create parsed text, although most of these options 

are but an interface to other software doing the órealô job. English and German plain text files 

can be syntactically parsed into constituency treebanks (the labelled bracketing psd format) 

through the help of the Stanford parser, which 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 dependency-parsed (where each word is assigned to be 

under one 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 much more limited way. 

Section 5 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 that have been parsed 

using one of the approaches described in section 5. CESAX offers manual editing of the 

parse-trees. Its capabilities are described in section 6. 

It is sometimes desirable to add information to existing (or newly created) syntactically 

parsed texts, thereby enriching them. This is particularly so when it concerns features that 

cannot completely be derived automatically. Such features include: NP types (such as 

ópronounô, ódefiniteNPô), grammatical categories of NPs (such as ósubjectô, óobjectô), PNG 

(person/number/gender) marking 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 that CESAX facilitates enriching the texts with back translations as well as 

transliterations into other orthographies. A parallel text view allows the user to add a modern 

English back translation line to each line in the original text. CESAXôS built-in enrichment 

processes are described in section 7. 

One particular type of text enrichment is that of coreference resolution. CESAX allows 

semi-automatical antecedent resolution of all NPsðnot only of pronouns and demonstratives, 

but also of proper names and definite NPs. Based on a separately motivated set of hierarchical 

constraints, which are inspired by earlier work on coreference resolution (Beaver, 2004) as 

well as attested linguistical hierarchies (Gundel, Hedberg, & Zacharski, 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 recognizedðunless there is reason to believe that user interaction is 

needed. Depending on the text, CESAX can automatically resolve more than half of all NPs. 

All suspicious cases are deferred to the userôs judgment, who will, in about another half of the 

http://nlp.stanford.edu/software
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cases, agree with the suggestion made by CESAXôs constraint ranking algorithm. See section 8 

for details of this task. 

One of the aims of CESAX is to make its tools and functionality available to an audience 

that is as wide as possible. This is why the program allows converting treebank texts from 

alternative formats to its native psdx one, and it also allows the native psdx format to be 

transformed into other treebank formats. The currently available conversion options are 

described in section 9. 

The CESAX program can work in close collaboration with CORPUSSTUDIO, a program 

that facilitates complex searches through xml and treebank texts. There are two areas where 

the cooperation between the programs is most visible in CESAX. 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 text. This 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 section 10. 

The second area where the programs cooperate tightly is that of corpus research 

databases. CORPUSSTUDIO facilitates the creation of such corpus research databases, and they 

can be viewed, edited, and prepared for further (statistical) processing within CESAX . This 

functionality is described in section 11. 

 

The program CESAX is, historically speaking, a descendant of CESAC, a coreference editor for 

syntactically annotated corpora (Komen 2008). Where CESAC takes the Penn-Treebank 

formatðbracketed labelingðas input, CESAX takes its native xml type called psdx as input, a 

format that is based on the Text Encoding Initiative standard 5 (TEI-P5). A description of this 

format is in section 14.1 of the appendix. 
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2 Citation and contact 

When referring to the Cesax programme, please use one of the following references: 

 

Komen, Erwin R. 2012. ñCoreferenced corpora for information structure researchò. Outposts of Historical 

Corpus Linguistics: From the Helsinki Corpus to a Proliferation of Resources. (Studies in Variation, 

Contacts and Change in English 10). ed. by Jukka Tyrkkö, Matti Kilpiö, Terttu Nevalainen and Matti 

Rissanen. Helsinki, Finland: Research Unit for Variation, Contacts, and Change in English, Online. 

 

Komen, Erwin R. 2013. Corpus databases with feature pre-calculation. In Proceedings of the twelfth workshop 

on treebanks and linguistic theories (TLT12). Sandra Kübler, Petya Osenova & Martin Volk (eds), 85-96. 

Sofia, Bulgaria: The institute of information and communication technologies, Bulgarian academy of 

sciences. pdf. 

 

I truly hope that you enjoy making use of CESAX, and should you have any ideas or 

comments, feel free to contact me. 

 

Erwin R. Komen 

Radboud University Nijmegen // SIL-International 

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: 

¶ It works on a computer with the Windows XP, Vista, Windows 7 or the Windows 8 

operating system. Cesax has been developed on XP and Windows 7 computers, so any 

of these operating systems should not give a problem. 

¶ You are working with psdx files (see 3.3). 

Cesax apparently is also able to run on a MacIntosh under the VMware emulator of 

Windows7, and it might also run under that emulator in Linux/Ubuntu . There are no plans 

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

been created using  ñMicrosoft Visual Basic .NETò, a programming language that is not 

available (as far as I am aware) for non-Windows machines. 

As far as the psdx file format is concerned, it should be noted that Cesax has been 

extensively used and tested with psdx files from historical English corpora: YCOE (Old 

English), PPCME2 (Middle English), PPCEME or PCEEC (Early Modern English), 

PPCMBE (Late Modern English). While psdx files from other corpora can 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 the coreference resolution process, since this process makes use of the part-of-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 section 2). 

3.2 Installation of Cesax 

The Cesax program is freely available from its homepage. Installation and setup is as follows: 
 

a) Find the home page of Cesax. 

b) Choose ñInstall Cesaxò, which will lead you to the actual ñpublishò page. 

c) For the first time, choose ñInstallò. Otherwise, choose ñlaunchò. 

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/ProgramFiles/RU-English 
 

There are a number of things you need to adjust, when you use the program for the first time. 

Those are discussed in 3.4. 

3.3 Working with psd files? 

The Cesax program allows you to work with ñpsdxò files. Those are treebank files (which 

normally have the ñpsdò extension), which have been transformed into a particular kind of 

XML files (the format of these files is discussed in 14.1). If you donôt have psdx files, but you 

do have psd files, then there are two things you can do. 

a) Make use of the File/Import feature of Cesax to import one particular Treebank (psd) 

file and convert it into a psdx file. See section 4.3. 

b) Convert a directory (possibly even nested) of psd files into psdx ones using the 

command Tools/Converters/BatchPsdToPsdx (see section 9 for conversion options) 

c) [OBSOLETEé] Download the utility TREEBANKTOXML on the above software page 

as well. Install it (using the same kind of procedure as above for CESAX), and then 

transform your psd files into the psdx format. This transformation goes one directory 

http://erwinkomen.ruhosting.nl/software/Cesax
http://erwinkomen.ruhosting.nl/software/Cesax


8  Erwin R. Komen 

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 satisfaction. When you 

start up CESAX for the first time, the program will automatically produce a number of things. 

You donôt need to worry about these filesðthey are installed automatically. But you should 

not delete them afterwards, because if you do, you may lose some of your settings. 

¶ A settings file called CesaxSettings.xml which is put in a new ñCesaxò subdirectory of 
your ñApplicationDataò folder (probably on your C-drive). 

¶ One entry in your register, which indicates the location of the CesaxSettings.xml file. 

¶ A ChainDictionary.xml file in your ñMy Documentsò directory. 

3.5 The settings 

The program CESAX can be fine-tuned to oneôs own desires, and the place to do this is in 

Tools/Settings. The first thing to notice is the location of your settings file 

ñCesaxSettings.xmlò in the topmost yellow textbox. The ñéò button to the right of this 

textbox allows you to change the location of your settings file. You can only change to a 

settings file 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 The tab page ñGeneralò 

The General tab page allows the most used settings to be made. There are several directories 

and file locations you can change: 

¶ Working directory : The working directory is the location where you have the psdx 

files you are currently working on. So when you do File/Open, then Cesax looks in 

the working directory to find psdx files. 

¶ Period definition file: Cesax uses a ñPeriod definition fileò, which is in a particular 

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 does. If you donôt have CorpusStudio installed, Cesax will use a 

default EnglishPeriods.xml file, and put it in a default location. That should be okay to 

start with. 

¶ Chain dictionary : The chain dictionary is updated and used in the coreference 

process described in section Fout! Verwijzingsbron niet gevonden.. It keeps track of 

which head noun could possibly (by inference) match up with which other head noun. 

Such references 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 

ñinsurrectionò to ñwarò.  

N.B: the links stored in a chain dictionary are never automatically used to make new 

links, but they help in making better suggestions. 

¶ CorpusStudio directory: If you have the program CORPUSSTUDIO installed, then this 

directory is the directory defined in your CorpusStudioSettings where you have your 

crpx (corpus research project) files. The program CESAX uses this directory if you 

want to use it in order to work with ñCorpus Results Databasesòðdatabases that 

have been made as a direct result of executing a set of queries in CorpusStudio. 

Working with such databases is described in Fout! Verwijzingsbron niet gevonden.. 
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The ñGeneralò tab page also offers a range of other general settings under the heading of 

ñPreferencesò. There are several ñflagsò that can be checked or unchecked. 

¶ Debugging. This is only used for the development of Cesax. You should leave it 

unchecked. 

¶ Show CODE node in the syntax. 

When Cesax shows the syntax (in bracketed labeling format) of a particular clause, it 

can show or hide the nodes with the label CODE. Such nodes hold meta-textual 

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 values and other text that can be set. 

¶ Maximum IP distance in antecedent stack (e.g. Auto). This setting is used in the 

fully automatic mode of Cesax (see section 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 away than this value (e.g. 15) are not considered as 

antecedents anymore in the fully automatic mode of Cesax coreference resolution. 

¶ Absolute maximum IP distance. This measure is a critical one, and should be set 

with great care. It defines the maximum number of IPs that may occur between a noun 

phrase and its antecedent in the semi-automatic 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 difficult. Setting this value too low 

will obscure correct antecedents from the coreference resolution process. 

¶ 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. 

¶ User name. You should fill in your (short) name here. Cesax tries to derive your 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 

section 4.2). 

¶ 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 G>U, all files on 

drive ñGò will be treated as if they were on ñUò. 

3.5.2 The tab page ñCoreference Typesò 

This tab page defines the different coreference types recognized by the program. For its 

correct working you should keep the names of the coreference types as they are right now: 

CrossSpeech, Identity , Inferred , Assumed, New, Inert  and NewVar. 

What you can do here as user is define the colors by which these categories are shown 

in the ñEditorò tab of the main window. You can also define a description of this type of 

coreference, for instance including some prototypical examples. 

3.5.3 The tab page ñPhrase Typesò 

The information on the ñPhrase Typesò tab page largely carries over from the earlier ñCesacò 

program, which was a fully manual variant of Cesax. Phrase types were used to define the 

phrase categories recognized as being coreference sources (Target=òanyò) and coreference 

antecedents (Target=òdstò). You could also specify what kind of phrases had to be dealt with 

(Type=òmustò), and which were optional (Type=òmayò) in the Cesac editor. 
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The phrase types still have limited use in Cesax. First, phrase types are considered in 

order to determine what the particular constituents are that can be selected in the ñEditorò 

page of the main window. It is only selectable constituents that can serve as coreference 

source or antecedent. 

Second, phrase types are considered when the function ñMustò is used: Must/First, 

Must/Next, Must/Previous. These functions also carry over from the manual editor Cesac, 

and they are described in section 8.4. 

The current version of Cesax does not allow adding phrase types.1 Future versions may 

offer a new system for the phrase type recognition in the ñEditorò, and do away with the 

Cesac ñMustò system. 

3.5.4 The tab page ñPronounsò 

The ñPronounsò tab page is quite an important one for the semi-automatic coreference 

resolution process. It defines different kinds of personal, possessive and demonstrative 

pronouns in the ñPronounClassò listbox. Each of these classes defines which words from 

which periods belong to one particular Person/Gender/Number (=PGN) combination. The 

ñPers-3fsò class, for instance, defines all the personal and possessive pronouns belonging to 

3fs (3rd person, feminine, singular). 

¶ Name. The name (short) of this pronoun class. Donôt use spaces. 

¶ Description. A description of this class for your own purposes. 

¶ Person/Gender/Number. A coding of 1-3 symbols specifying the person, gender and 

number combination. Examples: 3p, 2, 2fp, 3ns. 

There are two special cases: ñunknownò and ñemptyò. 

All the PGN codes must be defined in the NP-feature tab page under ñPGNò. 

¶ Old English. Specify all Old English forms belonging to this pronoun class. This is 

tied with the YCOE(2) and with the Toronto corpus. 

¶ Middle English. Specify the Middle English forms belonging to this pronoun class. 

Such forms are found in the PPCME2. 

¶ Early Modern . Specify the early Modern English forms belonging to this pronoun 

class. These forms are found in the PCEEC and the PPCEME 

¶ Modern British . Specify the late Modern English (=Modern British English) forms 

belonging to this pronoun class. This is connected with the PPCMBE. 

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

3.5.5 The tab page ñNP featuresò 

The NP features tab page allows you to define all possible values that can be associated with a 

particular NP feature. Currently the list of NP features has the three members listed below. 

These particular members are essential for the good working of the Cesax semi-automatic 

coreference resolution process. So please do not delete any of the values! 

¶ GrRole. Subject, Agent, Argument, Oblique, PPobject, PossDet, None and unknown.  

¶ NPtype. ZeroSbj, Pro, DefNP, Dem, DemNP, Proper, IndefNP, Bare, QuantNP, 

unknown. 

¶ PGN. 1p, 1s, 2, 2p, 2s, 3, 3fs, 3ms, 3ns, 3p, 3s, unknown, empty. 

If you have accidentily deleted one or more 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. 

                                                 
1 If you wanted to do this, you could manually edit the XML file. 
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3.5.6 The tab page ñConstraintsò 

The working of the semi-automatic coreference resolution can be tweaked through the 

reordering of the constraints in the tab page ñConstraintsò. Here is a list of constraints that are 

currently recognized and used by the coreference resolution engine, with the correct 

multiplication factor in brackets. 

¶ 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 agree with any of the 

head nouns in the chain of the target. 

¶ 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). One violation mark when a source does not have PGN 3s/3ns, yet 

does agree with an antecedent IP. 

¶ NoCrossAgrPerson. (2). One violation when there is agreement in person at a cross 

speech boundary. 

¶ NearDem. (2). One violation for an antecedent that already has a coreference, unless 

the antecedent NP also contains a near demonstrative. 

¶ 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 a preferential number (between 0 and 3) to the grammatical 

role of an NP. Make use of the following scale:  

   Subject > PossDet;Argument > PPobject > other 

¶ NPtypeDst. (6). Assign a preferential number (between 0 and 5) to the NP type of the 

antecedent. Make use of the following scale: 

   Zero > Pro > Proper > DefNP;AnchoredNP > DemNP > Other 

¶ NoCrossEqSubject. (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 offer additional constraints. If you have any specific requirements in that area, please 

contact us. 

3.5.7 The tab page ñCategoriesò 

This tab page hosts additional word type related categories. There are two obligatory 

categories, defined here. The first category, HumanHeadNoun, is used to identify a suspicious 

situation. The second one, SpeechIntro, is used for the correct working of the constraint 

NOCROSSEQSUBJECT. 

¶ HumanHeadNoun. Define all possible unambiguously human-related head nouns 

here, depending on the English 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). 

¶ SpeechIntro. Give all verbs that introduce indirect speech. For example: say, reply 
etc. You should give these verb forms with the appropriate wildcards, i.e. the *, the [] and the 

? (see section (4)).  
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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 of adverbs are defined here too. These should come with the 

standard of the CesaxSettings.xml. If you have an earlier version of Cesax, you can get these 

adverb types by installing the last version of Cesax from the internet. The program will 

recognize that you donôt have these adverb types, and ask you to add them to your inventory. 
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4 General 

One of the main functions for which Cesax is designed is to modify the contents and the 

annotation of a psdx file. Cesax has the following commands for opening and saving filesð

all of them under the File menu item: 

¶ Open (Ctrl+O). Load one particular file into the editor. If the file contains several 

sections, then Cesax will ask you which section you 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 will ask you to supply revision information. 

¶ SaveAs. Save your current file under a different name. 

4.1 Meta information  

The user can supply meta-information to a currently loaded file. It is strongly recommended 

to equip every corpus file with as much meta information as possible, since meta information 

can help resolve many issues later on. The meta information is divided into two tab pages, 

which has been done out of space considerations. 

 

Text information - general 

¶ Title . The official title of the text that is contained in this file. If your text contains 

several parts, provide an overall title here, and supply the part information in Source. 

¶ Distributor . This is the institute or corpus name (e.g. YCOE, PPCME2) where the 

current text comes from. 

¶ 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 ï extended 

¶ Author . The original author of the text. 

¶ Date of original. The date (in any format) of the original document. 

¶ Date of manuscript. The date of the manuscript, which may be different from the 

original documentôs date. 

¶ Subtype. This is the place where you can use your own (short!!!) codes to indicate the 

language variantôs date/dialect/genre.  

¶ Editor( s). Any editorial information pertaining to the text. 

¶ Ethnologue code (extended). As a minimum, this should contain the three (!!) letter 

Ethnologue coding of the language of the text. Extend this code with dialect or date 

information by using underscores and strings. For instance, ñengò would be plain 

present-day English, but ñeng_histò would be a variant of historical English (possibly 

further specified by the Subtype), ñeng_slaò would be a ósecond language acquisitionô 

variant of English, and ñche_Latnò would be Present-day Chechen, but in a Latin 

script. 

¶ Language name. Provide the name of the language in prose text. 

 

4.2 Revision tracking 

Whenever a changes is made to a psdx file, an attempt to save the text will be preceded by a 

request  to give short information about the ñrevisionò you have made. This short information 

will be saved together with the date and time information, allowing corpus users and 

developers to keep track of progress and changes. 
 

http://www.ethnologue.com/
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Figure 1 Revision information helps keep track of progress 

 

The revision information is visible on the ñGeneralò tab page. Manually adding revision 

information is possible by double clicking the textbox marked ñRevision informationò. 

Deleting revision information is only possible in the raw psdx files. 

4.3 Importing special files 

There are a few special file types that can be imported into Cesax. 

¶ 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 of psd files into psdx files. 

¶ 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 section Fout! Verwijzingsbron niet gevonden.. 

¶ Translation. Translations of the source file into Present-day English can be imported 

into Cesax too. See section 7.2 for more details. 

4.4 Exporting special files 

Cesax allows exporting into the following types. 

¶ Treebank (psd). The XML files can be transformed as Treebank files (with the psd 

extension). Not all 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. 

¶ Translation. Translations of the source file into Present-day English can be exported 

into a psdy format. This is an xml format like the psdx one, but then without the 

<eTree>  and <eLeaf>  nodes. See section 7.2 for more details, and section 14.2 for 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 have FS as main label, and the particular feature name 

as sub label. 

 
((CODE <T06080003700,5.8>)  

 (IP - MAT  

  (ADVP- TMP (ADV^T +Da))  

  (BEDI wear+d)  

  (NP- NOM  

    (FS - GrRole Subject)  

    (FS - PGN 3s)  

    (FS - NPtype Proper)  

    (FS - IPdist 10)  
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    (FS - RefType Identity)  

    (FS - NdDist 120)  

    (NR^N $Apollonius))  

  (ADVP (ADV swi+de))  

  (VBN gedrefed)) (ID coapollo,ApT:5.8.72)  

)  
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5 Main task: creating parsed texts 

CESAX offers a number of options to create parsed text, although most of these options are 

but an interface to other software doing the órealô job. English and German plain text files can 

be syntactically parsed into constituency treebanks (the labelled bracketing psd format) 

through the help of the Stanford parser, which 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 dependency-parsed (where each word is assigned to be 

under one 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 much more limited way. 

5.1 Conversion options 

Many options to create parsed texts are, in fact, ñconversion optionsò, and as such, they are 

also discussed in section 9.2. The list here is intended to help in finding the available options 

to create parsed texts more quickly: 
 

¶ Constituency parsed English. Use Tools/Converters/TextToPSD; select ñEnglishò. 

This option uses the Stanford parser and training set. 

¶ Constituency parsed Dutch. Use the ñPaQuò web interface to create Alpino xml files 

of all the sentences in the text. Then use Tools/Converters/AlpinoToPSDX to convert 

them to .psdx files. 

¶ Constituency parsed German. Use Tools/Converters/TextToPSD; select ñGermanò. 

This option uses the Stanford parser and training set. 

¶ Constituency parsed Spanish. Use the available Spanish-oriented MaltParser 

webserver to convert .txt files into the dependency format .conll (see the online pdf 

documentation as well as the explanatory web page). Next, use the command 

Tools/Converters/ConllToPsdx in order to convert the dependency-parsed Spanish 

.conll files into constituency-parsed .psdx ones.  

¶ Constituency parsed Chechen. Text files first need to be part-of-speech tagged, in 

the way that is described at the Chechen corpus homepage.2 This process results in 

ñflatò .psdx files: each line contains a forest , and all the words in the line are 

available as child eTree +eLeaf  nodes under this forest . A single part-of-speech 

tagged .psdx files can be converted into a constituency parsed one in two different 

ways: 

o Two-step method: first perform dependency parsing on the part-of-speech 

tagged file using  Syntax/Dependency. The result can now be edited (and 

corrected) using the ñDependencyò tab page (if unavailable, switch it on by 

selecting View/Dependency). The second step is to convert the (corrected) 

dependency-parsed file into a constituency-parse, and this can be done by 

selecting Syntax/Constituency. 

o One-step method: the command Syntax/Parse combines the two steps into one. 

Correction of the dependency-step is no longer of any use, but the resulting 

constituency-parsed trees can be manually edited and corrected, as described in 

section 6. 
 

                                                 
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 (facilitated by Cesax, but stillé) There are plans to make the software available (or 

make it part of Cesax) as soon as the reliability of automatic POS-tagging 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 above produce treebank files in the .psd format (bracketed labelling), 

which allows querying using the ñCorpusSearch-IIò tool (a command-line program). It is 

advisable to use the command Tools/Converters/BatchPSDtoPSDX (see section 9.2) in order 

to convert the .psd files into the .psdx format, which is the xml format that allows querying by 

the CorpusStudio program; one with a windows-oriented user interface that allows for 

advanced query descriptions using the ñXqueryò language. 

5.2 Creating new texts 

Cesax facilitates ócreatingô texts, in a sense. The File/New menu takes the user to a form 

where the details and the plain text of a new text can be entered. Once the meta-data and the 

text have been passed on, pressing ñOKò does the following jobs: 

¶ Sentencing. A relatively simple algorithm splits the text into sentences. (Note: the 

assumption is that a newline in your text signals a paragraph break.) 

¶ 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 using the editing capabilities of Cesax. 

¶ POS mocking. No real POS tagging takes place at this stage, but since all words and 

punctuation marks (internally <eLeaf>  elements in psdx) must reside under some kind 

of constituent (an <eTree>  element in psdx), they all receive the POS ñXò. 
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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 approaches described in section 5. CESAX offers manual editing of the syntax treeð

the hierarchy in which constituents together form a sentenceðin the tab page ñTreeò. Version 

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 entered by pressing Esc while being in the ñTreeò tab page. 

The Escape key can be used to toggle between editing mode and non-editing 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 menu bar with 

the word: Editingé 

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 

currently no undo key for any of the syntactic editing commands. In case of any mistakes in 

editing (such as inadvertedly deleting one or more nodes), Cesax should be exited without 

saving the current psdx file. 

Once syntactic editing mode has been entered, commands can be issued by using the 

simple key-strokes. 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 (an <eLeaf> ) is edited, the @Type of the endnode 

(Star , Vern , Punct  or Zero ) is automatically determined by Cesax. Label editing is 

left by pressing the <enter> key. 
 

<i>. Insert a new level between me and my parent 

A new <eTree>  node is created above me (or if the <forest>  is selected: under 

me). The label will need to be edited by using the <space> command. 
 

<j>. Join under the node right of me 

The currently selected constituent is moved to become the left-most child of my 

right-sibling. 
 

<k>. Join under the node left of me 

The currently selected constituent is moved to become the right-most child of my 

left-sibling 
 

<d>. Delete current node 

Delete the current <eTree>  or <eLeaf>  node. It is not possible to delete <forest>  

nodes with the current editing commands. 
 

<a>. Add sibling to the right of me 

Add an <eTree>  sibling to the right of the currently selected constituent. Since each 

<eLeaf>  node is necessarily under one single <eTree>  constituent, it is not possible 

to add <eLeaf> elements in this way. 
 

<f>. Add sibling to the left of me 

Add an <eTree>  sibling to the left of the currently selected constituent. 
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<c>. Create constituent child under me 

Add an <eTree>  constituent under the currently selected node. 
 

<e>. Create endnode child under me 

Add an <eLeaf>  node under the currently selected <eTree>  constituent. 
 

<r>. Move node to the right 

Move the current <eTree>  constituent one sibling position to the right. 
 

<l>. Move node to the left 

Move the current <eTree>  constituent one sibling position to the left. 
 

<u>. Move node to upward 

Move the current <eTree>  constituent one level upwards. 
 

<s>.  Re-analyze sentence 

Re-calculate the @from and @to attributes of all the <eLeaf>  nodes, and all the 

<eTree>  constituents in the current sentence. (This action should no longer be 

necessary in the newest versions of Cesax.) 

<t>. Truncate here 

The current <forest>  node is split into two <forest>  nodes, where the second one 

starts with the selected <eTree>  constituent. The back translation and 

transliterations available for the current <forest>  node are fully stored in both of 

the new nodes. The user will need to manually adapt these, if this is desirable. 

<g>. Glue to preceding node 

The current <forest>  node is combined with the preceding<forest>  node into one 

new node. Any back translation or transliteration sections are simply combined, and 

should be edited manually if that is not desirable. 

 

6.3 Undo 

Cesax keeps a completel history of all the editing changes done by a user, and the ñundoò 

command (Ctrl+Z) can be used to undo the last of these changes. Subsequent issuing of 

ñundoò results in a step-by-step undoing of the editing changes that have been made. 

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

in the dropdown box that appears right to the menu items of Cesax (next to the red ñEditingò 

textbox): 

 

 
Figure 2 Undoing editing using the combobox to the right of ñTree editingò 
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6.4 Editing part -of-speech tagged texts 

The part-of-speech tagging of texts can be edited as follows: 

¶ Switch on ñDependencyò view (using View/Dependency). 

¶ Open the ñDependencyò tab page. 

¶ Use the editing commands available here. 

 

 
Figure 3 Part-of-speech editing in the dependency tab view 

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

text, if the flag ñShow the whole textò is set). Each word is accompanied by a number of 

features: 

¶ forestId. The number of the currently selected sentence. 

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

sentence.  

¶ 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 coarse-grained part-of-speech tag for the currently selected word. 

¶ Pos. The fine-grained part-of-speech tag for the current word. 

Part-of-speech editing in the dependency tab page can be done by editing the value of the 

ñPOSò field. The ñCoarse POSò is automatically derived from the POS value through the 

language-dependant HeadRule_lng.txt file (see the appendix 14.7). 

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 using Alt+Up  (previous sentence) or Alt+Down  (next sentence). 

The original  text and the translation into English (or another language) can also be 

edited here in the dependency tab page. 
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6.5 Editing dependency-parsed texts 

The dependency-parsing of texts that have been part-of-speech tagged and subsequently 

dependency-parsed using the Syntax/Dependency command can be edited as follows: 

¶ Switch on ñDependencyò view (using View/Dependency). 

¶ Open the ñDependencyò tab page. 

¶ Use the editing commands available here. 

 

 
Figure 4 Dependency-parse editing in the dependency tab view 

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

text, if the flag ñShow the whole textò is set). Each word is accompanied by a number of 

features: 

¶ forestId. The number of the currently selected sentence. 

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

sentence.  

¶ 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 coarse-grained part-of-speech tag for the currently selected word. 

¶ Pos. The fine-grained part-of-speech tag for the current word. 

¶ Head. The identifier of the word that is the current wordôs head. (The head of So óIô at 

position 1, for instance, has been identified as the word xilcha ówhen happensô at 

position 6). 

¶ Rel. The dependency-relation between the currently selected word and its head (the 

word So has the ñsuò ï subject ï relation with its head). 

Dependency-parse editing can be done by editing the values of a numbe of relevant fields: the 

POS field, the Head field and the Rel field. The ñCoarse POSò is automatically derived from 

the POS value through the language-dependant HeadRule_lng.txt 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 using Alt+Up  (previous sentence) or Alt+Down  (next sentence). 

The original  text and the translation 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, thereby enriching them. This is particularly so when it concerns features that 

cannot completely be derived automatically. Such features include: NP types (such as 

ópronounô, ódefiniteNPô), grammatical categories of NPs (such as ósubjectô, óobjectô), PNG 

(person/number/gender) marking 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 that CESAX facilitates enriching the texts with back translations as well as 

transliterations into other orthographies. A parallel text view allows the user to add a modern 

English back translation line to each line in the original text. 

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

with CESAX: 

1. Adding features to psdx texts for Noun Phrases, Adverbs and Verbs (section 7.1) 

2. Back translation (section 7.2) 

Section 12 discusses several ways of reviewing the results of these core tasks.  

7.1 Adding features 

The psdx format in which the annotated texts are being stored allows each constituent to be 

extended with features. See the appendix in section 14.1 for the technical details of the xml 

schema. Users can add features in two different ways: manually or automatically.  

7.1.1 Adding features manually 

Manually adding features can be done through the ñFeature Editorò, and is currently limited 

to work with the Noun Phrase features, as they are specified in Tools/Settings/NP_features 

(see section 3.5.5). Adding or changing of features can be done in the following way: 

1. If you have not done so, load the annotated text file into Cesax. 

2. Make sure you are on the Editor  tab page. 

3. Select the Noun Phrase you would like to add features to or edit features from. 

4. Either choose F9, or select Edit/Feature, in order to open the Feature Editor. 

5. 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 change features from this list: 

a. Select a feature name in the middle listbox. 

b. Select the correct feature value in the rightmost listbox. 

c. Press ñApplyò. 

If certain feature names or values are missing, you need to supply them at the ñNP featuresò 

tab of the settings (reachable through Tools/Settings). 

7.1.2 Adding features from a database 

Corpus Research databases that have been made by CorpusStudio contain one or more 

features that are pre-calculated and/or manually supplied or edited. Cesax allows enriching 

your texts (that is, the psdx texts) with these features. 

Prerequisits: 

1. An opened corpus research database: 

a. This is an xml file produced by CorpusStudio (using the 

Constructor/CreateResultDatabase command). 

b. The database may, subsequently, have been opened and edited in Cesax (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 

through Corpus/FilterFeatures. 

2. The location of the psdx texts that you want to be enriched with your new feature. 

3. A backup of your psdx texts, in case you want to reverse the feature enrichment. 

4. Think of a (short!!!) name and a type/category for the feature in the psdx texts. 

Once all the prerequisites above have been dealt with, the process of transferring the database 

features to the psdx files can be initiated by selecting Corpus/FeaturesToTexts in Cesax. The 

following form appears: 
 

 
Figure 5 Details needed to transfer features from a database to texts 

 

The directory where the psdx files are located is shown in the top textbox. The initial 

directory location is taken from the details supplied by the corpus database. The name of the 

feature as it is known in the corpus 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 

ñRestrictionsò can be used to limit the feature values to those that need be transferred. If used, 

supply a white-list of feature values, separated by a vertical bar. The box ñProperties of the 

feature in the textsò contains details of the enrichment that is about to take place: supply a 

category (or type) and a name for the feature as it will be known in the psdx texts. The 

category and the name should be as short as possible, since 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 currently selected 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 ñOkò will initiate the transfer of features from the current database to the psdx 

files in the indicated directory. This transfer is irrevocable, so make sure you have a backup 

of the original psdx files. 
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7.1.3 Changing nodal attributes from a database 

Just as a corpus research database can serve to change features in psdx files, so can it serve to 

change attributes of the nodes in psdx files. This capability of Cesax is particularly useful 

where systematic changes in the Label  attribute of eTree  nodes is called for. 

The way to transfer changed attribute values from a database to the corresponding psdx 

files is as described in section 7.1.2, the general procedure to transfer features from a database 

to texts. The differences are: 
 

a) Properties of the feature in the texts Ą Category ï this is no longer relevant 

b) Properties of the feature in the texts Ą Name ï this needs to be exactly the same as 

the attribute's name that needs changing. 
 

The current version of Cesax only allows changing of the attributes Label , from  and to , but 

only the Label  attribute will be of interest, generally speaking. 

7.1.4 Adding features automatically 

Automatic addition of features is currently possible for Noun Phrases, Adverbs and Verbs. 

You can either calculate features from scratch, or update existing features. 

¶ Calculate features (Tools/CalculateFeatures). Choose the category (NPs, Adverbs, 

Verbs), and then Cesax will calculate features for this category from scratch. 

¶ Renew features (Tools/RenewFeatures). Choose the category (NPs, Adverbs, Verbs), 

and then Cesax will check all features in this category to see if they need updating. 

Feature calculation makes use of the settings you have supplied in the tab pages ñPronounsò 

(see section 3.5.4), ñNP featuresò (see section 3.5.5) and ñCategoriesò (see section 3.5.7). 

Features can be checked manually by putting the cursor on a word, and looking at the 

feature list in the lower-left window of Cesax. 

The success rate of the coreference resolution depends on the extent 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 options for adding or updating features ends with a ñCategory 

reportò such as the one in Figure 6. This report is divided into categories. In the example 

there is only one category: that of the ñdemonstrativeò pronoun. The report notes what 

variants for which time-periods have been defined for the category of Dem. It continues by 

giving examples of all the different forms found for this category. The current text apparently 

only had three forms for the Dem category: Ľa, þa and þas. 
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Figure 6 Category report of features renewed in ñcojamesò 

While the category report describes all that has been found automatically in terms of PGN 

features, an even more important report is, after calculating or renewing NP features, 

available under the Error  tab page, as for example in Figure 7. This report tells us that we 

need to make the demonstratives þan, þiss, þyssen and þære available in the settings (see 

section 3.5.4). 

 
Figure 7 Report of missing NP features 

7.2 Back translation 

Cesax provides extensive possibilities to add a modern English translation to the original texts 

you are working with. I will refer to a translation of an original into modern English as a 

ñback translationò. Cesax allows you to make a back translation on a line by line basis, to 
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change this back translation, to view it side by side 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 Translation/Createé if you either want to start making a back translation for the text 

you have loaded, or if you want to continue your 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 ñTranslationò tab page, and set the cursor on the middle blue-

backgrounded section. This is the place where you can enter your back translation of the last 

line in the original (which is highlighted blue in the top left window). 

Finish your back translation by pressing ENTER. Navigation through the back 

translation is discussed in the next section. 

7.2.2 Changing a back translation 

Go to the back translation that is available in the ñTranslationò tab page, and navigate to the 

line you want to edit using any of the following means: 

¶ Translation/First . Jump to the first line of the whole text or of this current section. 

¶ Translation/Last. Jump to the last line of the whole text or of this current section. 

¶ Translation/Next (Alt+N). Select the next line in the text you want to change the 

back translation from. 

¶ Translation/Previous (Alt+P). Select the previous line in the text you want to change 

the back translation from. 

¶ Translation/Goto. Enter the line number in the text you would like to go to.  

The scope of the navigation commands shown above is determined by the setting of 

Translation/CurrentSection. If this option is set, 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 currently selected section. 

When this option is cleared, 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 of the psdx file (see section 14.1 if you are 

interested to see the details). But solely for the purpose of exchanging back translations, you 

can save and read psdy files. Such files contain the original text and the back translation in an 

XML format that is compatible with the psdx one.  

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

File/Import and then selecting ñEnglish translationò as the type of file. 

¶ Saving a back translation. Save the back translation you have made yourself by 

selecting File/Export and then selecting ñEnglish translationò as the type of file. 

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 have pressed F10 or have selected 

Tools/AutoCoreference, the semi-automatic 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+F10 (or select View/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 is a subset of the whole 

back translation available. This window shows several preceding lines in black, and the line 

you are currently working on in red. If you want to see the whole back translation, just press 

F12 (or select Translation/Show), which will lead you to the translation editor. The whole 

translation is visible, but the line you are currently working on stands out. The whole 

translation is not only available on the ñTranslationò tab page, but can also be viewed on the 

Report page in a slightly different way. 
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8 Main task: coreference resolution 

One particular type of text enrichment is that of coreference resolution. CESAX allows semi-

automatical antecedent resolution of all NPsðnot only of pronouns and demonstratives, but 

also of proper names and definite NPs. Based on a separately motivated set of hierarchical 

constraints, which are inspired by earlier work on coreference resolution (Beaver, 2004) as 

well as attested linguistical hierarchies (Gundel et al., 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 recognizedðunless there is reason to believe that user interaction is needed. 

Depending on the text, CESAX can automatically resolve more than half of all NPs. All 

suspicious cases are deferred to the userôs judgment, who will, in about another half of the 

cases, agree with the suggestion made by CESAXôs constraint ranking algorithm. See section 8 

for details of this task. 

8.1 General 

Once a text has been loaded (using File/Open) coreference resolution can be started and 

stopped as follows: 

¶ F10 (Tools/CoreferenceResolution). Start semi-automatic coreference resolution. 

¶ F11 (Tools/StopResolution). Interupt (stop) coreference resolution. 

¶ Alt+F10 (Tools/FullAutoMode). Start fully automatic coreference resolution. 

Note: The fully automatic coreference resolution option is not recommended, since 

this mode will skip all the constituents where suspicious situations are detected, and, 

as a result, will give a skewed result. 

¶ Manual. Cesax allows you to do coreference resolution completely manual, or to 

manually tweak the results of the semi-automatically resolved coreference. 

8.2 Semi-automatic resolution 

The process of semi-automatic coreference resolution consists of one optional and two 

obligatory steps: 

¶ Modern English translation. The semi-automatic process of coreference resolution 

of older English texts or texts from different languages can sometimes be done more 

efficiently when you first provide a more understandable English translation (see 

section 7.2). 

¶ 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 on a text for which no features at all have yet been supplied, then it suggests 

determining features automatically for you. 

¶ F10 (Tools/CoreferenceResolution). This starts the process of semi-automatic 

coreference resolution. (Interrupt the process using F11). 

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 lower-right yellow window in Figure 8). But as soon as it finds a 

solution that matches one of the built-in suspicious situations, it will stop and ask the user for 

a decision, as for example in Figure 8.  
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Figure 8 Request for a userôs decision in coreference resolution 

The middle-left yellow window in this example contains a description of the suspicious 

situation encountered: 
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 come up with a ñbest maching linkò from the pronoun Heo 

in lin 5 to the demonstrative þæs 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 bottom-left listbox, this shows the NP þæs leafe as having the same score (in the 

column ñEvalò) of 560 as has the NP-GEN þæs which is suggested as antecedent (the lower 

the Eval number, the better). Without knowledge of Old Englishðthe language in which this 

text is writtenða decision will be hard to make.  

If we click on Shift +F10 (or choose View/AutoCorefLog), then the lower-right window 

toggles to the modern English translation of the text (provided you have supplied one, 

obviously). This results in Figure 9. Quick consultation of the current line #5 and the previous 

line #4 shows that neither þæs nor þæs leafe is the correct antecedent for heo. Instead, it is 

heom from line #4. 
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Figure 9 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 antecedent heom with a huge value, which means that it is very unlikely to be a 

correct antecedent for heo by 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 the correct antecedent heom in the listbox, it will give a breakdown of the feature 

evaluation, which starts with AgrGenderNumber [1] . This means that Cesax has determined that 

there is no agreement in gender and/or number between heo and heom. When we interrupt the 

coreference resolution process with F11, and check the PGN of the two words (see section 

7.1.4), then we see that heo is identified as 3rd person, feminine, singularðinstead of the 3rd 

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: 

¶ Leave as is. Since the pronoun heo is 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 another suspicious situation and needs user input. 

¶ Manual tweaking. We can change the PGN feature of heo manually into 3p, and then 

restart coreference resolution again by pressing F10. Cesax will now detect the correct 

antecedent. 

¶ Adapting features. Since heo is ambiguous, it should occur in the 3fs as 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 

Tools/RenewFeaturesOf, and we have to make sure that we put a tag in ñCheck 

Differencesò when we do so. Feature renewing will then basically check all the 
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features against the new data in the settingôs Feature tab. Having edited the features, 

and renewed them, we can now continue with the coreference resolution by pressing 

F10. At this point the program will occur several different instances of heo in the text, 

and will ask us in each situation whether the PGN should be 3fs or 3p. 

8.2.4 Finishing coreference resolution 

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

be asked to give short information about the ñrevisionò you have made of this psdx file. This 

short information will be saved together with the date and time information. This will allow 

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 resolution from the 

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 should not be done 

while the semi-automatic process is still running. So before you start to change coreference 

information manually, be sure to press F11, so that any (semi-)automatic coreference 

resolution still running is stopped. 

Once the automatic resolution has stopped, the manual coreference resolution task can 

be accomplished with the help of some important screen information: 

¶ Main text window. The top part of tab page ñEditorò contains the main text window. 

Colors indicate the coreference type of the different constituents (see Tools/Settings > 

Coreference Types). 

¶ Translation window. The bottom right window of the ñEditorò tab page contains a 

translation of the currently selected line and some preceding and following context. 

¶ Node information. The bottom left window of the ñEditorò tab page shows all the 

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 feature values (if available), the selected node itself, and the 

ñChain rootò (that is the constituent to which the currently selected constituent 

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 light-gray color, the information pertaining to this node 

becomes visible in the ñNode informationò window, the back translation of this verse is 

shown in the ñTranslation windowò, and a summary of the most important information is 

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 constituent. 

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

¶ Space. Select this constituent as source or, if a source has been selected, as antecedent. 

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

can alternatively use the letter ñsò, referring to ñsourceò.) 

¶ Antecedent (a). Go to the antecedent node the current node points to. 
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¶ Delete. Pressing the delete button has the same effect as Reference/Delete: it will clear 

the coreference information currently associated with this constituent. 

Once the automatic resolution has stopped, the manual coreference resolution task can be 

accomplished with the help of some important screen information: 

¶ Select. Set  

¶ Delete. Start semi-automatic coreference resolution. 

¶ F11 (Tools/StopResolution). Interrupt (stop) coreference resolution. 

8.4 Carry over from Cesac: Must 

The settings allow defining which constituent types ómustô be supplied with a referential 

category (and possibly an antecedent). The commands available under the menu item Must 

are meant to navigate through any remaining constituents that need to be enriched, but have 

not yet been dealt with. 

¶ First . Find the first constituent in the current section of the text that needs to be 

supplied with coreference information. 

¶ Next. Find the next constituent (starting from the currently selected poin in the text) 

that needs to be supplied with coreference information. 

¶ Previous. Find the previous constituent (starting from the currently selected poin in 

the text) that needs to be supplied with coreference 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 make-up. See section 12.6. 

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 ñoverlapping chainsò have resulted. In order to understand what 

overlapping chains are, consider Figure 10. 

 

 
Figure 10 Overlapping chains 
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The top chain runs from my (Voice) Ą my (Men) Ą I, while the bottom figure shows a chain 

running from my (Resolution) Ą I Ą I. It is at this last ñIò that the chains intersect. There is 

no reason for the main (top) chain to point from my (Voice) to my (Men). It should have 

pointed to my (Resolution) instead. 

Use Reference/OverlapCheck, in order to check for and possibly repair these kinds of 

overlapping chains. Once you have chosen this option, Cesax will make an up-to-date chain 

model of the currently loaded text, and start looking for possible overlapping chains. It will 

present such chains one-by-one in a window like in Figure 11. 

 
Figure 11 Overlapping chain checking window 

The left panes are concerned with the ñmainò chainðthe chain of which Cesax assumes that 

this is the larger one. The right panes refer to the overlapping (smaller) chain that Cesax has 

found. The example in Figure 11 suggest that a one-element large overlapping chain formed 

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

the 219.448[NP - SBJ they]  node point to the 219.444[PRO$ their]  node. 

If you are satisfied with a suggestion as this, press ñAcceptò. If you think this is not the 

right choice, press ñRejectò. You can stop the checking process at any time by pressing ñExitò 

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

 

!!!!! IMP ORTANT !!!!!  

During the overlap checking process you are free to roam around with the text editor in your 

text, looking at individual nodes, seeing how they tie to one another etc. But as soon as you 

make any changes in the referential chains of the editor manually (you can do that!), you 

should re-start the overlapping chain process by (1) choosing ñExitò from the overlapping 

chain window, and (2) selecting Reference/OverlapCheck again. 

8.7 Fully automatic mode 

Cesax is equipped with a mode that allows full automatic coreference resolution. However, 

there are severe restrictions on this mode, which should be taken into account: 

¶ Incomplete. The fully automatic coreference mode only deals with those references 

that can be resolved in such a way, that no suspicious situation is met. This means that 

not all NPs will receive a referential state (nor will all those who need it receive an 

antecedent link). 

¶ Unpredictable. The results of the fully automatic coreference task are unpredictable, 

since all kinds of totally different situations may lead to a ñsuspicious situationò, at 

which point no resolution is given.  






































































