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Abstract

This paper presents a web tool for syntactic and semantic annotation and two
of its applications. It gives the linguists the possibility to work with corpora
and syntactic and semantic frames in XML format without having computer
skills. The system is OS and platform independent and could be used both
online and offline.

1. Introduction

This paper presents an online system for syntactic and semantic annotation. Initially it was developed
as a support tool for student theses in syntax and thereafter it was upgraded and used as data
processing tool in linguistic research of the prepositional phrases in predicative position in
contemporary Bulgarian.

The core of the system is written in XML - it is built on the basis of XForms. In order to be
accessible online, it is installed on eXist-db server (http://exist-db.org/), which supports XForms,
XQuery etc. It is created wusing a modified version of AgenceXML’s XSLTforms
(http://www.agencexml.com/), which allows browsers to manipulate XForms and has a client-side
implementation, preventing server overloading.

The main advantage of the system is the possibility for the user to fill and save all the data (i.e. to
create complicated annotated corpora; to present the argument structure of the predicates and the
semantic and subcategorization frame) in xml file without knowing xml or having computer skills at
all.

Compared to other existing annotation tools (like Hydra or Chooser for example) SynTags offers a
different approach. Unlike Hydra (http://dcl.bas.bg/hydra/), which is a system for browsing and editing
wordnet data, SynTags serves a completely different purpose - it uses predefined synsets (that cannot
be edited directly from the user interface) and the main goal is to provide an environment for manual
presentation of the argument structure of the predicates and the syntactic realization and the semantic
properties of these arguments.

It has more in common with Chooser (http://dcl.bas.bg/chooser-2/), but SynTags is not that
powerful in semantic mark-up of elements (it is not connected to the whole wordnet database) as the
aim is not the creation of semantically annotated corpus, in which all the words are connected to the
corresponding synset. The annotation level in the sentences represents the argument positions, so it is
more similar to the one wused in the Berkeley FrameNet annotation tool
(https://framenet.icsi.berkeley.edu/fndrupal/annotation_tool), but SynTags also provides an option to
add and edit the framenet data as well as the subcategorization frames (both discussed more detailed in
chapters 3.2 and 3.3).

2. Application in student theses

The first beta version of the software was tested as a tool for creation of student theses and it was
implemented in e-learning system giving the students the possibility to work online on every browser
without need to install XML editors or any other apps. The interface of this first working version looks
like this:
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BoBenete QaxyITeTHIA cH HOMeD: | 1111

| 3apexnaHe Ha MbpEOHaYaNHKA WabnoH | 3apexAaxe Ha 3anazexuA dhaiin

SynSet: mox:8
JedHARIAA: OpelTor 33 03HAUABAHE HA MACTO, KOSTO ¢& HAMHPA IO-HHCKO OT APYTO, HO B HEMOCPEICTESHA OIH30CT
Vmotpeda: Xuxcama e nod swpra.
Hpumepn:
lei\l?pHTE ijlﬁﬁﬂ Ja IpecTABAT _\TIC‘TpEﬁﬂTR HAa MpeIora B MpeHEATHBHA MOSHITHA, TE. KaTO MACT OT CKa3yeMOTO | CMOMATaTeIeH IJIarolI — PP)!
X
4
X
)
Nobaeu npumep
ApryMeHTHA CTYRTYpa:
Dpeiim:
Apryaesr 1: CemanTauHa porti:  CHHTAKTHYHA QYHKLIHA: CIpykTypHa dpaza: CeneKTHEHN OTPAHIMSHHA:
LS v v NP (AP [ AdvP [IPP _ICP v
Aprysent 2: CemanTHuHa pona:  CHHTAKTHYHA (QYHKIIHA: CrpykrypHa dpaza: CeIeKTHBHH OTPAHIHESHH: x
- ’ v v NP AP [JAdvP CIPP LICP v
Jofaeu aprymenT
Watpuit dhpeitima
NoGaeu dpeiim
3anaseake
Figure 1

The students have to excerpt the corresponding examples from the Bulgarian National Corpus
(BNC) and try to present their argument structure and the semantic relations between the arguments of
the predicate. All the data loaded and saved in the browser is actually in XML format, visible for the
professors, but not for the students. All the data visible in the web Xform will be discussed in details in
the next chapter.

3. Application as an annotation tool for PPs in predicative position

After the successful try-out, the system was upgraded with more complex functions, the most
important of which is the possibility to annotate the examples and to bind their arguments with the
syntactic and semantic frames. Here is a screenshot of the main interface:

{) Ocmemxm: FrameNet:

SynSet: BbB:25; B:25 [bg-0000432L]

= Jednuunua: mpeIIor 3a BEBe#IAHS HA ONpeleeH JeH 0T CeIMUIIATA HIH HacT OT JeHA

VYoorpeda: B maxusa Ympusit Ml ce ueka da HCUEEA 6eUHO.
B marasa Hoiy 36e301me ceemant HIcKo Had cpada.
B nemux mpaoea 0a 3aMuHeM.
ApryMeHTHa CTYKTYpa:
Hrma npepukatueka ynotpeba? | Kowctpywpanu npumepu | Mpumepu or BHK | Benexkn | JoGaeu pamka

FrameNet

AnTepHaluu

Figure 2

The header of each Synset contains the main information from the Bulgarian Wordnet - the
literals (with the corresponding sense number), the ID, the definition and the usage given in BulNet
(where it’s applicable). This information is manually copied from BulNet 3.0 (http://dcl.bas.bg/bulnet/)
in a pre-process XML file. The user has the possibility to make some personal notes for every one of
the usage examples.

Below the Wordnet block there is an “Argument structure” section containing several other
options: “No predicative usage”, “Constructed examples”, “Examples from Bulgarian National
Corpus”, “Notes”, “Add frame”, “FrameNet” and “Alternations”.
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The first one is used for those prepositions that could not be used as predicatives. When pressed it
deletes all the information already entered (if there’s any) and eliminates all the other options in the
Synset. The Synset window is colored red and only one textbox that remains in it is about free text
description for the reason why the preposition cannot be a part of a predicate (for example ‘only
attributive usage’). Also there’s an option to add some additional notes. The delete button next to the
textbox reverts the Synset interface to the initial state - the user can again add and edit examples,
frames etc.

SynSet: o:1; B:3; BpB:3 [BUL-233974173]
JeHHEANAA: TIPELTOL, O3HATABAL MACTO HA OBBDXHOCTEH KOHTAKT, JOTHD

Vnotpeda: [huuxama uzmpara o kavbHaxa.

caMo OBCTORTENCTBEHW NMOACHEHWA NPW FABrONM 38 HECOMEHO OBMKSHUE %
P

Benexkn

Figure 3

3.1. Corpora annotation

In order to provide evidence that the analysis is correct, every particular sense should be illustrated by
as many examples as possible. In this case it is advised (following the principles stated in Koeva et al.
2008) that at least five examples should be given for every Synset. Pressing one of the next two
buttons (‘constructed examples’ and ‘examples from BNC’) triggers an interactive text area, where
after the example is entered, it could be annotated with the help of the buttons above the box.

@ bama My e 6m1 B CTOMAHEHATA HEAYCTPHS H sKeJIe3HHIHTE. ..
| npeamkar | | apryment 1 | [..] | | apryment 2 | [..] | | apryment 3 | [..] |
<glrbawa my</gl> <pr>e 6un B</pr> <a2>CTOMAEHEHaTa MHAYCTPHA M KENESHUUMTE</ 32>..

Figure 4

When a part of the text is selected, pressing a button wraps the selection in XML tag. The first one
puts <pr>...</pr>, which marks the predicate (in this specific usage it actually marks a part of the
predicate - the auxiliary verb and the preposition, interpreted here as the core of the predicate). The
next buttons mark the arguments if they are explicit (e.g. <al>Toi#i</al>) or their position if they are
implicit (e.g. <al>[...]J</al>). Any changes in the textbox appear above in real time presenting the data
formatted in different style depending on the corresponding XML annotation. The styled text is
interactive - clicking on it shows or hides the edit window for the example. Also saving the document
makes all the edit text boxes disappear.

For each example there’s also an option to add or delete a note or the whole element.

The actual data is saved in the xml file in an <example>...</example> element, so the previous
example is coded in the following format:

<example>&It;al&gt;bama my& It /al&gt; &It pr&gt;e 6mm B& I /pr&ot; &It;a2&gt;ctomanenara
HHAyCTpHs U Kenesaunure&|t;/a2&gt;. .. </example>,

creating this way a syntactically and semantically annotated corpus.

3.2.  Argument structure

When the examples are ready the next button adds the subcategorization frames. Here the linguist has
the possibility to add or remove frames and to add or delete arguments in the frames. The number of
the arguments depends on the semantic properties of the predicate - they should vary from zero to
three.

In the system there are two semantic levels of presentation. The first one is more generalized and
it follows the well-known semantic roles in Role and Reference Grammar (Van Valin et al. 1997),
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where the relations between the predicates and their arguments are presented with the following
scheme:

[ I I I I I
agent effector  experiencer locative theme  patient

force  instrument source  path goal  recipient
Figure 5

As all the frames in a Synset refer to the same definition they need to have the same number of
arguments and in the most cases their arguments should have the same semantic roles. If the semantic
roles are different, it means the definition should be divided into parts presenting more accurately the
semantics of the predicate.

The other semantic level is directly connected to the Princeton Wordnet synsets and their
Bulgarian correlates. The main goal is to present the exact selective restrictions of the core elements.
In other words, this is an attempt for more precise description of the semantic properties of the
arguments. In a separate XML file are extracted the main concepts from the Wordnet hierarchy - about
65 synsets considered as a “skeleton” and they are dynamic — every time when an argument requiring
a synset not included in the file is found, it has to be added. This file is published and accessible online
as a HTML page and the user could go to this interactive web page (fig. 6) for a quick reference of the
hierarchical relations, definitions, examples and so on. Of course, if more detailed information is
needed, the linguist should check the official BulNet/WordNet website.

* 00eKT:3; mpeaMeT:3; MaTepHaIHO TsuIo: |
° CBINECTBO: |; ’KUBO chpIIecTBO: 1

» OPraHN3bM:2; Ch3aHue:2

-0co0a:l; mepcoHa:l; JoBek:4; MHIYHOCT:2; HHAUBHI: | ; mHIe:4; JOBEIKO CBIIECTBO:1; cM
= BB3pacTen ‘HOBEI(ZE; BB?.paCIEHZ?); IBIHOISTEH Y0BeK: | ; MeIHOIeTeH: |
© cHenHamHcT:3: mpodecHoratnct: 1
= KHBOTHO: 1 JKHBOTHHCKH OpraHH3bM:1; 3Bap:2
= XOpIoBO KIIBOTHO: 1
= [PBEOHATHO HHEOTHO: 1 rpe0HauHO: 1
= mTHNA: ] nTEeEa: ] mEnes2; nTagedd

= Ge3rprOHAYHO XHMBOTHO: 1: Bes nTana:1; nreuka:l; nnge:2; nrage:1
- WIEHECTOHOT0 0e3rPEOHTIHO Medununa: Or0 KHEOTHO: || wieHecTOHOIO: 1
. Hacerauo: 1; mrcext: 1 IIpe/ICTABHTEI HA €IHOHMEHHHA KIAC
V-8 o1 TOILIOKPBEHH TPEOHATHH JBYKpPaK
° HpOHBBeHeHHe " 5 ? apTeq)aKT' ]‘ 2 rlp AHBOTHH (Aves). XapaKTepHIHPAIIH ce C
» CPEICTBO: I HHCprI\leHT:4 BHIOHIMEHEHH B KPHIA IIPeIHH KpaiHHIT.
2 ) VCTEH anapar, 3aBBPIIBAII C T0BKA,
= TPaHCIIOPT: 1 HIOKPHTO € IIVX H Iepa TATO0, IOBETETO OT
= IP@BOZHO CPeICIBO: L; IpchnoprI KOHTO MOTAT Ja IPHIBHKEAT Ipe3 JeTeHe,
. A . ) C H3KTIOUeHNe HA THHTEHHNATE, OATAITHTE
" CprI\Typa‘4? KOHCprI\HHH‘ 1 OTHITH H HAKOH APYTH IPEICTAEHTETH
» CbOpBIKEHHE: 1 ; nHeTamas: 1 Tpmepu:
MPAYC
» 00BHBKa:3; IIOKPHUBKA:3; IOKPUTH o=
COBA
° €CTECTBEH 00€KT: |; MpHpoIeH Of e
» TS710:5
Figure 6

The syntactic function of the arguments also should be presented, following the traditional
classification: subject, predicative (not an argument of the predicate, as it is a part of it together with
the preposition and the copula - it is considered to be an argument of the preposition itself), direct and
indirect object, adjunct and small clause.

The following figure illustrates a sysnset’s argument structure presentation:
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CyORaTeropH3iamHOHHA PAMERA:

Apryment 1 CemanTiema poma: CHHTAKTHMHA (YEHKIHA: CrpyxrypHa (pasa: CeleKTHBHHA OTPAHHICHHA: [
areHc v nognor v NP [JAP ([ AdvP [IPP #ICP |— ocoba: 1, nepcoka. ¥

A])l’}'_\IE'HT 2 CemaHTHUHA pora: CHHTaKTHMHA cbym{mm: CrpykrypHa dpasza: CeleKTHEHH OTPaHHICHHA: W
noKaTue v npeaukaTie v v/ NP AP AdvP PP @ CP -—neliHocT: 1; geiicTe ¥

[NoBaeu aprymext
WaTtpuii pamkara

CyORATeropH3amHOHHA PAMEA:

ApryMenT 1 CemanTirma pona:  CHHTaKTHIHA yHRI: CrpykTypHa (paza: CenexTuBHH orpaHmyenua: &
areHc v nognor v v/ NP AP AdvP PP # CP -—-opranusayuA:4; rpy ¥

A])l’}'_\IE'HT 2  CemanTnusa porrd:  CHHTAKTHUHA (QYHKIHA: CrpykrypHa tpasza: CeleKTHEHH OTpaHHICHHA: W
nokatue v npegukaTie v /NP AP AdvP PP @ CP —neliHocT: 1; geiicTe ¥

[oBaeu aprymext
aTpuit pamkara

CyORATEeropH3amHOHHA PAMEA:

Apryvent 1 Cevanriuna pona:  CHHTaKTHYHA QyHKITHA: CrpykrypHa tpasza: CenexTHEHH orpannueHm:: W
Tema v nognor v v/ NP AP AdvP PP ®CP |— neficTene:2; gean ¥

A]]l’}'_\IE'HT 2  CemaHTHUHA pora: CHHTAKTHYHA 4:11}'111\‘111&1: CIpyKTypHA d)pasa: CeneKTHBHH OTpaHHYEHHA: W
oK aTUE v npeauKaTie v </ NP AP AdvP PP wICP —neliHocT: 1; geiicte ¥

[Nobasu aprymerT
aTpuit pamkara

[NoGasu pamka

Figure 7

The number of the frames in a Synset depends mainly on the selective restrictions of the
arguments. The predicate - representing a real situation - should have a fixed number of core elements,
but they could have different realization - syntactic or semantic. The main phrase type (NP, AP, AdvP,
PP or CP) have to be chosen for each element. If an argument with the same meaning could be realized
as more than one type of structure phrase, there is an option all of them to be presented in the same
frame. For example the subject in Bulgarian sentence always could be expressed with NP or with CP
and the locative adjuncts can be expressed with AdvP or PP. Since this alternations are consistent there
is no need adding a second frame - it is enough to check both in the same frame.

There should be more than one frame when the selective restrictions belong to different
categories, e.g. the predicates that require a person (physical entity) or an organization (abstract entity)
in the same argument position.

3.3. FrameNet

In the system there is also an option to connect the predicate meaning (the synset definition) with the
corresponding frame from Berkeley FrameNet Project. As the Bulgarian FrameNet is still in working
stage and is not accessible yet, this binding for now is only manual and presents the only the core
frame elements. The frame and the frame core elements names and definitions and translated in
Bulgarian and aligned with the original data (FameNet 1.6).

FrameMet
Frame |nonpuwe (Fields) ID 1345 <

Juue wn rpyna (IPAKTHKYBALLL) WIH YacT oT TAXHATA PA0D0TA ca gedunupann upes JeHHOCTTA, ¢ KoATo
OOHKHOBEHO Ce 3aHHMABAT MPOQECHOHAIIHO.

FE |npaktukysau (Practitioner) | JTpmre, rpyma Wi OpraMI3amesi, oOBbp3aHH IpodhecHOHATHO ¢ TeHHOCTTa. w
ID 7605
FE |geiinocT (Activity) HeiiHocT, KoATO AethHHHPa IPYTIa X0pa CHopel mpodeCHOHATHOTO HM IOToKeHHe. &
ID 7604
FE |paGaora (Work) Ertan or kaprepara Ha NPAKTHKYBAIIHA, 00Bbp3aH ¢ JeHHOCT. w
ID 7608
HobGaeu FE
Figure 8
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All the frame elements, the arguments in the subcategorization frames and their realization in the
examples are bound to each other and styled the same way (cf. fig. 4, 7 & 8).

In this particular application (for description of predicative PPs) another experimental function is
available — presenting the possible substitutions of the auxiliary verb with a lexical verb or the PP with
AdvP.

3.4. Filtering and search

At the top of the web page there are several filter options. It is possible to search for a literal and
display only the synsets containing it, to show or hide the user notes and also to activate or stop the
FrameNet functionality.

4.  Advantages

This are the main pluses of the SynTags system:

» Universal tool for corpora and syntax frame annotation. The system can be easily modified
(for now only by changing a few lines in the source code) in order to satisfy the needs of any
particular linguistic task related to corpus annotation or semantic and syntactic presentation.

+ Easy collaboration. The tool can be used by many developers working on the same xml
database.

» Easy access. It is platform and operating system independent - the only requirement is a
current web browser.

+ Comfortable user interface. Not special programming knowledge is required, so everybody
could use the tool without having advanced computer skills.

+ Online and offline usage. The tool is accessible online, but it also could be easily installed
locally on a free open source eXist-db server.

5. What’s next?

» Optimization for large data processing. The current version has some issues concerning the
processing of very big files, so in the future the efforts will be concentrated mainly on
improving the stability and the speed of the system.

» Adding a more complex search and filter functionality. Now the system can search only by
xPath expressions - it is planned to improve this functionality by adding a full xQuery support.

« Adding options for advanced user settings. SynTags currently works with predefined XML
and DTD files — the next step will be to give the uses the opportunity to modify them partially
from the user interface.

« Implementation of full FrameNet support. It was mentioned that the FrameNet data could be
entered manually. The future plans include full implementation of FrameNet 1.6 in the system
database.
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Resources

Bulgarian National Corpus: http://search.dcl.bas.bg/
BulNet: http://dcl.bas.bg/bulnet/

Chooser: http://dcl.bas.bg/chooser-2/

FrameNet: https://framenet.icsi.berkeley.edu/fndrupal/

FrameNet Annotation Tool: https://framenet.icsi.berkeley.edu/fndrupal/annotation_tool
Hydra: http://dcl.bas.bg/hydra/
WordNet: http://wordnet.princeton.edu/
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