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Abstract
We present two XML formats for the description and encodifgemantic role information in corpora. The TIGER/SALSA XML
format provides a modular representation for semanticsraled syntactic structure. The Text-SALSA XML format is ahtigeight
version of TIGER/SALSA XML designed for manual annotatioithaan XML editor rather than a special tool. Both formats daal
with underspecification, roles crossing the sentence ayndompound splitting, and whole-sentence tags for res-comments.

1. Introduction In FrameNet, expressions that introduce semantic roles

The last years have seen increasing interest in the task of Sgheframe-evokmg elements (FEES)targety are organ-

mantic role labelling, which mirrors the need for semantic'sed intoframes conceptual structures describing situa-

information in NLP applications. This interest is manifest tlzrr]t?éullrr]f’sr aﬁfgésgrzyieesfmaerrt}tcsi (alznfs);:ﬁj l:(;:r?é tots in
for example in the choice of semantic role labelling as thepOI edin the described s'[i at'ogs FrgmeNetc rrentlepcon
CoNLL 2004 shared task, and the inclusion of a semanti¢ 0 V¢! ' uations. u ¥

role labelling track in SENSEVAL-3. Crucial for the train- (Eell:nr‘:‘ a\:/ml;t 428 {LaT?hs' ]}’r\":r']'e I Wisbconstrgcfterdéorrrlri]n—n
ing of automatic systems for semantic role labelling aredS". We fou at Ine frames can be used for .>erma
large role-annotated corpora. To represent these corpor\é\"thOUt major problems.

; " Figure 1 shows a screenshot of the SALSA annotation

a multi-level annotation format which integrates semantic X
role annotation with other annotation levels is necessary. tool (Erk et al., 2003a), a TIGER sentence annotated with

s paper we presntsuh aorma,TIGERUSALSASY2 1 emants ks The st scges fepesen
XML. Based on XML, it stores syntax and semantics inde- y ' 9 :

; tence contains two frame-evoking elements, nangélye
pendently and allows semantics to refer to syntax through ?exist) which evokeBxi st ence, andsagte(said), which
well-defined interface. It is a modular extension of TIGER ' ' ’

XML (Mengel and Lezius, 2000), a largely theory-neutral evokesSt at enment . The SALSA annotation directly pro-

N ; . duces TIGER/SALSA XML as its export format.
description format for syntactic structure. In additiore w
present a second format for semantic role assignment, Tex*
SALSA XML. As a lightweight version of TIGER/SALSA
XML, it has the same expressivity, but is optimised for
manual annotation.

After sketching in Section 2 the project in which
TIGER/SALSA XML is used, we present the two for-
mats for role-semantic annotation, TIGER/SALSA XML
(Sec. 3) and Text-SALSA XML (Sec. 4). We continue — -
with a Comparison of the two formats (Sec. 5) and OfIZum|chinesischen|Fernsehen|gﬁbe|es|gute|Kontakte| . |sagte|Schwede| . I
TIGER/SALSA XML with other formats for the represen- (There were good connections to Chinese television,
tation of semantic roles (Sec. 6), closing with a discussion Schwede said.)
of further uses of TIGER/SALSA XML (Sec. 7).

Statement

Figure 1: Semantic annotation in SALSA
2. Role-semantic annotation

in the SALSA project 3. TIGER/SALSA XML

The two formats presented in this paper were developeth this section we presentthe TIGER/SALSA XML format.
within the SALSA project (Erk et al., 2003b), which is First we discuss the abstract model of syntactic and seman-
tagging a German corpus manually and semi-automaticallyic information underlying the format, then we describe the
with semantic roles in order to derive a large domain-XML representation.

independent lexical semantic resource. The corpus used is

TIGER (Brants et al., 2002), a 1.5 Million word corpus of 3-1.  The underlying model

newspaper text with manually annotated syntactic stractur The syntactic level of TIGER/SALSA XML corresponds to
and the semantic annotation is performed using FrameNehe syntactic representation of TIGER XML (Mengel and
(Johnson et al., 2002) frame semantic roles. Lezius, 2000). The syntactic structure is a tree with both



node and edge labélsTrees can contain crossing edges t03.2. The representation
encode discontinuous constituents, like in Figure 1, where
the daughtergabe ef Sare embedded within tHeP.

On the role-semantic level, we model each frame in- fenninals
stance as frame treeof depth one with a root labelled with -g"aph{
the frame name. A frame tree has at least one edge that

f—

nonterminals — nt™— edge*

points to the frame-evoking element, which is unlabelled in globals — ...
the graphical representation. All other edges point to &am target — fenode*
elements and are labelled accordingly. fames,—Jans ‘|

- +
In order to make the annotation more flexible, we keep sem . - il

all frame trees separate. This means that leaves of frame SRLBIOIE— - -

trees are nodes of the syntactic structure. In principle-ho uspframe — uspblock — uspitem’

ever, frame tree leaves could also figure as roots of other “SP‘E

O . fe— ...
frame trees, resulting in a nested semantic structure. e
In addition, a model for exhaustive semantic annotation

must also be able to encode the following complications:  Figure 3: Structure of a TIGER/SALSA XML sentence

The tree in Figure 3 shows the implementation of this
model in TIGER/SALSA. The nodes correspond to XML
elements, and the edges to permissible embeddings. Ele-
ments that may be repeated are marked witfi'a

A sentence (arxs> element) has two parts, one for
[ercner[oraere][rverzu] [ware] [aussagen | ]| the syntactic structure, (thegr aph> element in the upper

(Larcher demands clear statements concerning this issueP@rt) and one for the semantic roles (#een element in
the lower part). In TIGER XML without semantic annota-

Figure 2: One semantic role, two constituents tion, a sentence has only one chid@jr aph>. It lists each

terminal node as &t > element below<t er ni nal s>,

and each nonterminal node as<at > element below

<nont er i nal s>. Edges are realised not via XML ele-

ment embedding, but with explictedge> elements that

) . refer to nodes via their unique identifiers, depicted as ar-

ing the objeqtklare Aussageand not the whole sen- rows in Fig. 3. This allows for crossing edges and hence

tencg. In this reading thMEssage fram(?, element for a uniform treatment of continuous and discontinuous

conswits of "two synFactlc. cpnstl'[’yents, clear state-. tituents (see e.g. the NP in Figure 1).
ments” and "concerning this Issue ._Consequently, OUr TIGER/SALSA XML adds a layer of semantic infor-
g]eo;etlhzllggvns];ol;tf)gme trees in which multiple edges mation by iljtroducing the _additional seman_tics element

' <senp, leaving the syntactic representation<igr aph>

¢ A frame element or target may consist of only part of unchanged.<sen® contains a straightforward represen-

a word in the case of (German) compound nouns. Fotation of the semantic annotation for the current sentence,

example, the German compoundietrechtsdiskus- as modelled in Section 3.1.. Again, all references to (ei-

sion (tenant law discussion) contains both the targether syntactic or semantic) entities are expressed in terms

(diskussiothat introduces &onver sat i onframe  of identifiers to keep the levels of representation separate

and itsTopi c role (Mietrech). Therefore, our model The<f r ames> element contains the role-semantic in-

is able to make reference to sub-word units. formation proper. Similar to syntax, nodes and edges of
) ) _ frame trees are represented as explicit elemehtsane>,

e A frame element may be situated in a dnfferent Sen-_; or get > and<f e>. For all semantic nodes and edges,
tence than the target, as often happens with CONVersgge iniroduce new globally unique IDs, such that seman-
tion frames. Hence, frame trees can refer to entities i 5165 crossing sentence boundaries do not need special
adjacent sentences. treatment, as reference to unique

¢ At times, the meaning of a sentence is ambiguous or The <gl obal s> element contains tags such as
vague, and annotators cannot commit to a single tagis metaphoric’ or ’(needs) reexamination’.  In the
For these situations, the model allows to tag multiple<spl i t wor ds> element, we record the treatment of Ger-
annotation referring to the same entitywasderspeci- man compound nouns, effectively introducing new termi-
fied both on the level of frames and the level of frame nal nodes “below” the original terminals. Underspeci-
elements. Consistent with (Kilgarriff and Rosenzweig, fication is recorded ircusp>. One <uspbl ock> in-
2000), it is left to the user how to interpret this repre- side <uspf r ane> describes one case of frame under-
sentation (e.g. as disjunction or conjunction). specification, eachuspi t ent child referring to one

frame involved in the underspecification (by its unique ID).
!Secondary edges, used to model ellipsis, raise the proper decus pf > handles frame element underspecification in the

scriptive power to DAGSs. same manner.

e A frame element may consist of more than one con
stituent. In the sentence in Fig. 2, the modifiérzu
(concerning this issue) can be understood as modify




In TIGER/SALSA XML, the different annotation levels rather, we can only compare the two annotation scenarios
are kept in two separate blocks. The format is not standofthe formats have been designed for.
in the strictest sense, as all information about a sentence Text-SALSA XML is meant to be produced directly
collected within onecs > element. However, the annotation by annotators, using a text or XML editor. Manual XML
levels could in principle be decoupled completely becausereation is slow and error-prone (e.g. annotators may ac-
all reference between annotation levels is via identifieas t  cidentally cut through words), and if the syntactic struc-

are unique throughout the corpus. ture is not shown in the file that is being annotated, an-
notators are not guaranteed to respect syntactic bragketin
4. Text-SALSA XML However, the expressivity of this format is the same as for

Text-SALSA XML is a lightweight version of TIGER/SALSA XML (although the annotation of complex

TIGER/SALSA XML for use on bare text. Optimised for ¢ases of coordination and ellipsis is infeasible in pragtic
human readability and ease of use, it is simple enough to TIGER/SALSA XML is not (easily) human-readable

be suitable for manual annotation with an XML editor or @nd thus requires an annotation tool — but this overhead
even just a text editor. usually pays off, since a task-specific annotation tool can
In Text-SALSA XML, frame and frame element SP€ed up the annotation and prevent many of the errors we
names translate directly to XML element names. Thefound in Text-SALSA XML annotation. We found that the
St at enent frame of Figure 1 is encoded in Text-SALSA introduction of the SALSA Annotation Tool increased an-
XML as follows: notation speed by a factor of at least two, and reduced inter-
annotator disagreement to one third the previous number.

T um chi nesi schen Fer nsehen gaexbe es Processing.Computation of inter-annotator agreement
gute Kont aktﬁ <g MESSAGE> , <FEE> sagte </ FEE> for Text-SALSA XML is rather complicated, since the se-
L SPEAKER Schuede < SPEAKER> - mantic markup must be compared on the level of parts of

words. TIGER/SALSA XML, on the other hand, is opti-

Representing frame and frame element names as XML elmnised for automatic evaluation: All frames for a sentence
ement names, rather than attributes, makes DTD maintexre grouped under thef r ames> element, and they all re-
nance cumbersome, but is much easier to read and writr to the syntactic structure via unique identifiers. Also,
manually in a fast and reliable fashion. TIGER/SALSA XML encodes information redundantly at

Despite its simplicity, Text-SALSA XML has in prin- crucial places; for example, underspecification is stored
ciple the same expressivity as TIGER/SALSA XML: Dis- both locally in elements and globally in theusp> ele-
continuous FEs can be tagged by using the same elemenient, which makes processing very efficient.
label twice. FE assignment across sentence boundaries is Conclusion. The two formats are designed for differ-
possible if annotators have a window of context sentencegnt annotation scenarios. TIGER/SALSA XML is a mod-
available. Frame element underspecification uses multiplglar, very general format for encoding semantic role infor-
occurrences of elements, too, but embeds them into an ummation, optimised for efficient generation and evaluation.

derspecification element: However, it can only be reasonably produced by an annota-
<USPFE> tion tool. If such a tool is available, it is clearly the bette
<7igEéEER> <MEDI UM~ the notion </ MEDI UM> </ SPEAKER> choice. Nevertheless, there are situation in which this in-
asks for a policy change volves too much overhead, for example if there is no syn-

tactic markup available for a text, or if the annotation is
Compounds can be annotated part by part: carried out as a kind of “rapid prototyping” to test the ap-
<SPLI TWORD> propriateness of a new annotation scheme. For such cases,
< ;;ﬁ#wé”echts </ TOPI & <FEE> di skussion </ FEE> when roles are annotated on bare text, Text-SALSA XML

can be used advantageously; for processing, it can then be
By representing the frame as an XML element enclosingransformed into TIGER/SALSA XML.

the whole sentence, Text-SALSA XML assumes that only

one frame at a time is annotated for a sentence. Annotation6' TlGER/SALSA XML a“O! other formats

that involves multiple frames (such as frame underspecifi- for corpora with semantic role markup

cation and ellipsis) is possible but laborious, as it reggiir In this section we compare TIGER/SALSA XML to other
copying the whole sentence. formats used for storing semantic role information.

Using DTDs, any validating XML parser can check an- ~ FrameNet (Johnson et al., 2002) and PropBank (Kings-
notated Text-SALSA XML files for adherence to the anno-bury et al., 2002) both use stand-off annotation formats tha
tation scheme. Furthermore, we have software to conveBpecifies target and semantic roles by character offsets in
Text-SALSA XML into full TIGER/SALSA XML, givena  the sentence. Here is an example in FrameNet XML:

syntactic description of the annotated sentences. <l ayer name="Target">

<l abel s>
5. Comparison of the two formats Sl bl e e S T et 12
In this section we compare TIGER/SALSA XML and Text- | |52 *>

SALSA XML with respect to annotation and processing. <sentence | D="1242945" >

H ; ilitys i ; <text> Sonetinmes we have to give the officials the slip
Annotation. With regard to usability in the annotation 2 ®F, 7 S/ 0F L T8 B0 0 sk | samala said . <f texts

task, we cannot directly compare the two formats per ses/ sent ence>



The representation characterises the tagged the slip(of
frameEvadi ng) as covering characters 21 to 24 and 40 to
47 in the sentence.

Whether semantic roles should refer to syntactic struc
ture, or both syntactic structure and semantic roles shoul
refer to the words of the sentence, is a design decision. Fc
languages with freer word order, such as German, an ac
vantage of reference to syntactic structure is that the se
mantic annotation does not have to deal with discontinuou [[vieie] [nisterien || farsiern] r | 1956 | cine | Ausweituna | Linrer | budgets [ |
constituents in special ways. Recall the example in Fig. 1,
where theéEnt i t y frame element is realised by the discon- Figure 4: TIGER/SALSA XML for anaphora
tinuousZum chinesischen Fernsehen. .. gute Kontakte

The Prague Dependency Treebank (Hajicova, 1998).

stores its annotation in an SGML file. It uses not a standofPNCe this makes it possible to use the SALSA Annota-
but a word-centered format, assembling all levels of annotion Tool for the annotation tasks. The XML format offers,

tation for a word in the SGML element for that word. Like @mong other things, references beyond sentence boundaries
in TIGER/SALSA XML, tree edges are realised as refer-@nd below word boundaries. So it could be used for exam-
ences to unique node IDs, however here we have a singl® for coreference annotation, as shown in Fig. 4.
tectogrammatical structure for the whole sentence, while i
the SALSA scheme frame trees are independent.

8. Conclusion

We have presented two XML formats for the representa-
7. The Question of Flexibility tion of corpora with semantic role information. One, Text-
_ . SALSA XML is a lightweight format suitable for manual
Due to its very general underlying model, TIGER/SALSA annotation on bare text. It can be automatically transfarme

XML is fimited neither to the present corpus (the.TIGER.into TIGER/SALSA XML, a powerful and highly modular
corpus) not the present task (annotating semantic roles fhrmat that can be efficiently processed and subsumes other
the FrameNet paradigm). f : :

. . . ormats for role-semantic annotation.

TIGER XML describes trees with arbitrary node and

edge labels and crossing e_dges. It has been de_signed \_/vith 9. References
the express purpose of being able to encode different Ilnl-3 s. Sabine. Stefanie Di Silvia H Wolf
guistic frameworks. Transformation filters exist for sater Prants, sabine, stefanie Dipper, Silvia Ransen, vollgang
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To recode a range-based format like the ones of Prop- @nnotation. IrProceedings of ACL-0%apporo, Japan.
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refer to the words of the sentence (rather than character Analytic to Tectogrammatlcal Annotation. Froceed-
offsets) included in the target or FE via unique IDs. The ings of TSD'98Bmo, Czech Republic.

example from Sec. 6. could be translated to Johnson, C. R., C. J. Fillmore, M. R. L. Petruck,
C. F. Baker, M. J. Ellsworth, J. Ruppenhofer, and
<f .
<target> <fenode i dref = 12429455/ > E. J. Wood, 2002. FrameNet: Theory and Prac-
<f enode i dref =" 1242945_8/ > tice. http://ww.icsi.berkel ey. edu/
<f de idref="1242945_9/> </t t > ~
rames | Cnodetdre - arge ~framenet/book/ book. htmi .
Kilgarriff, Adam and Joseph Rosenzweig, 2000. Frame-
using sentence ID plus word index as node ¢fivé the slip work and results for English Sensev&lomputers and
are the 5th, 8th and 9th word of the sentence). the Humanities34(1-2).

To encode Praguian tectogrammatical structure, where Kingsbury, Paul, Martha Palmer, and Mitch Marcus, 2002.
single, deep tree describes the semantic roles for the whole Adding semantic annotation to the Penn TreeBank. In
sentence. To encode this structure in TIGER/SALSA XML, Proceedings of HLTSan Diego.
we can use the possibility of frame tree leaves to refer taMengel, Andreas and Wolfgang Lezius, 2000. An XML-
roots of other frame trees (cf. Sec. 3.1). based encoding format for syntactically annotated cor-

It may even be interesting to encode in TIGER/SALSA pora. InProceedings of LREC-2008thens, Greece.

XML other kinds of information besides semantic roles,



