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Call for Papers

The Conference of the German Society for Computational Linguistics and Language Technology (GSCL)
in 2011 will take place from 28th to 30th September 2011 at the University of Hamburg. The main
conference theme is Multilingual Resources and Multilingual Applications.

Contributions to any topic related to Computational Linguistics and Language Technology are invited, but
we especially encourage submissions that are related to the main theme. The topic “Multilingual Resources
and Multilingual Applications” comprises all aspects of computational linguistics and speech and language
technology in which issues of multilingualism, of language contrasts or of language independent
representations play a major role. This includes, for instance:

e representation and analysis of parallel corpora and comparable corpora
e multilingual lexical resources

e machine translation

e annotation and analysis of learner corpora

e linguistic variation in linguistic data and applications

e localisation and internationalisation

Conference languages are English and German; contributions are welcome in both languages. Three types
of submission are invited:

e Regular talk — Submission of an extended abstract
e Poster — Submission of an abstract
e System presentation — Submission of an abstract

Only contributions in electronic form will be accepted. We do not provide style sheets for submissions at
this stage; constraints on length are given below. Submissions must be submitted via the electronic
conference system. Accepted abstracts will be published as a book of abstracts on the occasion of the
conference. Extended versions of the papers will be published as a special issue of the Journal for
Language Technology and Computational Linguistics after the conference.
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Constructing parallel lexicon fragments based on English FrameNet entries:
Semantic and syntactic issues

Hans C. Boas
The University of Texas at Austin

Department of Germanic Studies and Department of Linguistics
1 University Station, C3300, Austin, TX 78712-0304, U.S.A.

E-mail: hcb@mail.utexas.edu

Abstract

This paper investigates how semantic frames from FrameNet can be re-used for constructing FrameNets for other languages.

Section one provides a brief overview of Frame Semantics (Fillmore, 1982). Section 2 introduces the main structuring principles of

the Berkeley FrameNet project. Section three presents a typology of FrameNets for different languages, highlighting a number of

important issues surrounding the universal applicability of semantic frames. Section four shows that while it is often possible to re-

use semantic frames across languages in a principled way it is not always straightforward because of systematic syntactic

differences in how lexical units express the semantics of frames. Section five summarizes the issues discussed in this paper.

Keywords: Computational Lexicography, FrameNet, Frame Semantics, Syntax

1. Frame Semantics

Research in Frame Semantics (Fillmore, 1982; 1985) is
empirical, cognitive, and ethnographic in nature. It seeks
to describe and analyze what users of a language
understand about what is communicated by their
language (Fillmore & Baker, 2010). Central to this line
of research is the notion of semantic frame, which
provides the basis for the organization of the lexicon,
thereby linking individual word senses, relationships
between the senses of polysemous words, and
relationships among semantically related words. In this
conception of the lexicon, there is a network of
hierarchically organized and intersecting frames through
which semantic relationships between collections of
concepts are identified (Petruck et al., 2004). A frame is
any system of concepts related in such a way that to
understand any one concept it is necessary to understand
the entire system; introducing any one concept results in
all of them becoming available. In Frame Semantics,
word meanings are thus characterized in terms of
of the

world, i.e. frames. It is held that understanding any

experience-based schematizations speaker's

element in a frame requires access to an understanding

of the whole structure (Petruck & Boas, 2003).! The
following section shows how the concept of semantic
frame has been used to structure the lexicon of English

for the purpose of creating a lexical database.

2. The Berkeley FrameNet Project

The Berkeley FrameNet Project (Lowe et al., 1997,
Baker et al., 1998; Fillmore et al., 2003a; Ruppenhofer
et al., 2010) is building a lexical database that aims to
provide, for a significant portion of the vocabulary of
contemporary English, a body of semantically and
syntactically annotated sentences from which reliable
information can be reported on the valences or
combinatorial possibilities of each item targeted for
analysis (Fillmore & Baker, 2001). The method of
inquiry is to find groups of words whose frame
structures can be described together, by virtue of their
sharing common schematic backgrounds and patterns of
expressions that can combine with them to form larger
phrases or sentences. In the typical case, words that
share a frame can be used in paraphrases of each other.

The general purposes of the project are both to provide

'See Petruck (1996), Ziem (2008), and Fillmore & Baker
(2010) on how different theories employ the notion of “frame.”
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reliable descriptions of the syntactic and semantic
combinatorial properties of each word in the lexicon,
and to assemble information about alternative ways of
expressing concepts in the same conceptual domain
(Fillmore & Baker, 2010).

To illustrate, consider the sentence Joe stole the watch
from Michael. The verb steal is said to evoke the Theft
frame, which is also evoked by a number of
semantically related verbs such as snatch, shoplift,
pinch, filch, and thieve, among others, as well as nouns
such as thief and stealer? The Theft frame represents a
scenario with different Frame Elements (FEs) that can
be regarded as instances of more general semantic roles
such as Acent, Patient, INSTRUMENT, etc. More precisely,
the Theft frame describes situations in which a
PerPETRATOR (the person or other agent that takes the
Goops away) takes Goops (anything that can be taken
away) that belong to a Victim (the person (or other
sentient being or group) that owns the Goobs before they
are taken away by the PerpETRATOR). Sometimes more
specific information is given about the Source (the
initial location of the Goops before they change
location).> The necessary background information to
interpret steal and other semantically related verbs as
evoking the Theft frame also requires an
understanding of illegal activities, property ownership,
taking things, and a great deal more (see Boas, 2005b;
Bertoldi et al., 2010; Dux, 2011).

Based on the frame concept, FrameNet researchers
follow a lexical analysis process that typically consists
of the following steps according to Fillmore & Baker
(2010:321-322): (1) Characterizing the frames, i.e. the
situation types for which the language has provided
special expressive means; (2) Describing and naming
the Frame Elements (FEs), i.e. the aspects and
components of individual frames that are likely to be
mentioned in the phrases and sentences that are
instances of those frames; (3) Selecting lexical units
(LUs) that belong to the frame, i.e. words from all parts

of speech that evoke and depend on the conceptual

*Names of frames are in courier font. Names of Frame
Elements (FEs) are in small caps font.

SBesides so-called core Frame Elements, there are also
peripheral Frame Elements that describe more general aspects
of a situation, such as Means (e.g. by trickery), TIME (e.g. two
days ago), MaNNER (e.g. quietly), or PLACE (e.g. in the city).

background associated with the individual frames; (4)
Creating annotations of sentences sampled from a very
large corpus showing the ways in which individual LUs
in the frame allow frame-relevant information to be
linguistically presented; (5) Automatically generating
lexical entries, and the valence descriptions contained in
them, that summarize observations derivable from them
(see also Atkins et al., 2003; Fillmore & Petruck, 2003;
Fillmore et al., 2003b; Ruppenhofer et al., 2010).

The results of this work-flow are stored in FrameNet
(http://framenet.icsi.berkeley.edu), an online lexical
database (Baker et al., 2003) currently containing
information about more than 1,000 frames and more
than 10,000 LUs.* Users can access FrameNet data in a
variety of ways. The most prominent methods include

searching for individual frames or specific LUs.

Valence Patterns:

These frame elements occur in the following syntactic patterns:

|Numher Annotated | Patterns
[LTOTAL EeElCoos il Pepemtof [Victin |
a AVP NP NP PP{from]
Dep Obj Ext Dep
[LTOTAL [Goodsfiifnstrumend] | |
NP NP PPlafter]
) Obj Ext Dep
1TOTAL ood m [Perpetrato
) NP AVP NP
Obj Dep Ext
[1TOTAL [Good T Perpetratori[PTace] [Victin]
1 NP PP[in] CNI PPlat] INI
w Ext Dep - Dep -
[1TOTAL [EZE  [Means |[Efgemn |Jomm |
W NP PPing[by] |NP INI
Obj Dep Ext -
1TOTAL 00ds Means [Perpetrato Him
1 NP PPing[by] |NP INI
w Obj Dep Ext -

Figure 1: Partial valence table for steal.v in the Theft

frame

Each entry for a LU in FrameNet consists of the
following parts: (1) A description of the frame together
with definitions of the relevant FEs, annotated examples
sentences illustrating the relevant FEs in context, and a
list of other LUs evoking the same frame; (2) An

annotation report displaying all the annotated corpus

“For differences between FrameNet and other lexical databases
such as WordNet see Boas (2005a/2005b/2009).

10
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sentences for a given LU; (3) A lexical entry report
which summarizes the syntactic realization of the FEs
and the valence patterns of the LU in two separate tables
(see Fillmore et al., 2003B; Fillmore, 2007).

Figure 1 above illustrates an excerpt from the valence
patterns in the lexical report of sfeal/ in the Theft
frame. The column on the far left lists the number of
annotated example sentences (in the annotation report)
illustrating the individual valence patterns. The rows
represent so-called frame element configurations
together with their syntactic realizations in terms of
phrase type and grammatical function. For example, the
third frame element configuration from the top lists the
FEs Goops, MaNNER, and PerpETRATOR. The Goobs are
realized syntactically as a NP Object, the MaNNER as a
dependent ADVP, and the PerpETRATOR as an external NP.
Such systematic valence tables allow researchers to gain
a better understanding of how the semantics of frames

are realized syntactically.’
3. FrameNets for other languages

3.1. Similarities and differences

Following the success of the Berkeley FrameNet for
English, a number of FrameNets for other languages
were developed over the past ten years. Based on ideas
outlined in Heid (1996), Fontenelle (1997), and Boas
(2001/2002/2005a), researchers aimed to create parallel
FrameNets by re-using frames constructed by the
English. While

FrameNets for other languages aim to re-use English

Berkeley FrameNet project for
FrameNet frames to the greatest extent possible, they
differ in a number of important points from the original
FrameNet (see Boas, 2009).

For example, projects such as SALSA (Burchardt et al.,
2009) aim to create full-text annotation of an entire
German corpus instead of finding isolated corpus
sentences to identify lexicographically relevant
information as is the case with the Berkeley FrameNet
and Spanish FrameNet (Subirats, 2009). FrameNets for

other languages also differ in what types of resources

*For details about the different phrase types and grammatical
functions, including the different types of null instantiation
(CNI, DNI, and INI) (Fillmore 1986), see Fillmore et al.
2003b, Boas 2009, Fillmore & Baker 2010, and Ruppenhofer
et al. 2010.

they use as data pools. That is, besides exploiting a
monolingual corpus as is the case with Japanese
FrameNet (Ohara, 2009) or Hebrew FrameNet (Petruck,
2009), projects such as French FrameNet (Pitel, 2009) or
BiFrameNet (Fung & Chen, 2004) also employ multi-
lingual corpora and other existing lexical resources.
Another difference concerns the tools used for data
extraction and annotation. While the Japanese and
Spanish FrameNets adopted the Berkeley FrameNet
software (Baker et al., 2003) with slight modifications,
other projects such as SALSA developed their own tools
to conduct semi-automatic annotation on top of existing
syntactic annotations found in the TIGER corpus, or
they integrate off-the shelf software as is the case with
French FrameNet or Hebrew FrameNet. FrameNets for
other languages also differ in the methodology used to
produce parallel lexicon fragments. While German
FrameNet (Boas, 2002) and Japanese FrameNet (Ohara,
2009) rely on manual annotations, French FrameNet and
BiFrameNet use semi-automatic and automatic
approaches to create parallel lexicon fragments for
French and Chinese. Finally, FrameNets for other
languages also differ in their semantic domains and the
goals they pursue. While most non-English FrameNets
aim to create databases with broad coverage, other
projects focus on specific lexical domains such as
football (a.k.a. soccer) language (Schmidt, 2009) or the
language of criminal justice (Bertoldi et al., 2010).
Finally, while the data from almost all non-English
FrameNets are intended to be used by a variety of
audiences, Multi FrameNet® is intended to support
vocabulary language

acquisition in the foreign

classroom (see Atzler, 2011).

3.2. Re-using (English) semantic frames

To exemplify how English FrameNet frames can be re-
used for the creation of parallel lexicon fragments
consider Boas' (2005a) discussion of the English verb
answer evoking the Communication Response
frame and its counterpart responder in Spanish
FrameNet. The basic idea is that since the two verbs are
translation equivalents they should evoke the same
semantic frame, which should in turn be used as a

common structuring device for combining the respective

Shttp://www.coerll.utexas.edu/coerll/taxonomy/term/627

1
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English and Spanish lexicon fragments. Since the
MySQL databases representing each of the non-English
FrameNets are similar in structure to the English
MySQL database in that they share the same type of
conceptual backbone (i.e., the semantic frames and
frame relations), this step involves determining which
English LUs are equivalent to corresponding non-
English LUs.

However, before creating parallel lexicon fragments for
Spanish and linking them to their English counterparts
via their semantic frame it is necessary to first conduct a
detailed comparison of the individual LUs and how they
realize the semantics of the frame. To begin, consider
the different the FEs of the

Communication response frame are realized with

ways in which

answer.

FE Name Syntactic Realization

Seeaker | NP.Ext, PP_bhy Comp, CNI

Messace | INI, NP.Obj, PP_with.Comp, QUO.Comp,
Sfin.Comp

ADDRESSEE | DNI

Depictive | PP_with.Comp

Manner | AVP.Comp, PPing_without.Comp

MEANS PPing_by.Comp

MEbium PP_by.Comp, PP_in.Comp,
PP_over.Comp

TRIGGER NP.Ext, DNI, NP.Obj, Swh.Comp

Table 1: Partial realization table for the verb answer
(Boas 2005a)

Table 1 shows that that there is a significant amount of
variation in how FEs of the Communication_
Response frame are realized with answer. For
example, the FE Depictive has only one option for its
syntactic realization, i.e. a PP complement headed by
with. Other FEs such as Speaker and Manner exhibit

more flexibility in how the FEs of the frame are realized

syntactically while yet another set of FEs such as
Message and TrigGer exhibit the highest degree of
syntactic variation. Now that we know the full range of
how the FEs of the Communication Response
frame are realized syntactically with answer we can take
the next step towards creating a parallel lexical entry for
its Spanish counterpart responder.

This step involves the use of bilingual dictionaries and
parallel corpora in order to identify possible Spanish
translation equivalents of answer. While this procedure
may seem trivial, it is a rather lengthy and complicated
process because it is necessary to consider the full range
of valence patterns (the combination of FEs and their
syntactic realizations) of the English LU answer listed in
FrameNet. It lists a total of 22 different frame element
configurations, totaling 32 different combinations in
which these sequences may be realized syntactically. As
the full valence table for answer is rather long we focus
on only one out of the 22 frame element configurations,
namely that of SpeakEr (Sp), MEssace (M), TrigGer (Tr),
and Appressek (A) in Table 2.

Sp M Tr A
a. |NP.Ext NP.Obj DNI DNI
b. |NP.Ext PP with.Comp |DNI DNI
c. NP.Ext QUO.Comp DNI DNI
d. |NP.Ext Sfin.Comp DNI DNI

Table 2: Excerpt from the Valence Table for answer
(Boas 2005a)

As Table 2 shows, the frame element configuration
exhibits a certain amount of variation in how the FEs are
realized syntactically: All four valence patterns have the
FE Sreaker realized as an external noun phrase, and the
FEs TriGGer and Appressee not realized overtly at the
syntactic level, but null instantiated as Definite Null
Instantiation (DNI). In other words, in sentences such as
He answered with another question the FEs TrigGer and
Appressee are understood in context although they are
not realized syntactically.

With the English-specific information about answer and

the more general frame information in place we are now

12



Multilingual Resources and Multilingual Applications - Invited Talks

in a position to search for the corresponding frame

element configuration of its Spanish translation
equivalent responder. Taking a look at the lexical entry
of responder in Spanish FrameNet we see that the
variation of syntactic realizations of FEs is similar to

that of answer in Table 1.

FE Name Syntactic Realizations

SPEAKER NP.Ext, NP.Dobj, CNI, PP_por. COMP

Message | AVP.AOD;, DNI, QUO.DOV;,
queSind.DObj, queSind.Ext

Appressee | NP.Ext, NP.IObj, PP_a.IObj, DNI, INI

Depictive | AJP.Comp

MANNER AVP.AODj, PP_de.AObj

MEaNs VPndo.AObj

MEebium PP_en.AOb;j

TRIGGER PP_a.PObj, PP_de.PObj, DNI

Table 3: Partial Realization Table for the verb responder
(Boas 2005a)

Spanish FrameNet also offers a valence table that
includes for responder a total of 23 different frame
element configurations. Among these, we find a
combination of FEs and their syntactic realization that is
comparable in structure to that of its English counterpart

in Table 2 above.

Sp M Tr A
a. |NPExt |QUO.DObj DNI DNI
b. |NPExt |QueSind.DObj |DNI DNI

Table 4: Excerpt from the Valence Table for responder
(Boas 2005a)

Comparing Tables 2 and 4 we see that answer and
responder exhibit comparable valence combinations
with the FEs Speaker and MEssace realized syntactically
while the FEs Trigoer and Appressee are not realized

syntactically, but are instead implicitly understood (they

are definite null instantiations). With a Spanish
counterpart in place it now becomes possible to link the
Spanish set of frame element configurations in Table 4
with its English counterpart in Table 2 via the
Communication Response frame as the following

Figure illustrates.

En-dnswer-9a

Speaker: NP Ext
Message: NP.Obj
Trigger: DNI
Addressee: DNI

7 L
Addressee  Trigger Message  Speaker

Response 3 4

Communication-

Sp-Responder-17a

Speaker: NP Ext
Message: QUO.DObj
Trigger: DNI
Addressee: DNI

Figure 2: Linking partial English and Spanish lexicon

fragments via semantic frames (Boas 2005a)

Figure 5 shows how the lexicon fragments of answer

and responder are linked via the Communication_

5

Response frame. The 'a' index points to the
respective first lines in the valence tables of the two LUs
(cf. Tables 2 and 4) and identifies the two syntactic
frames as being translation equivalents of each other. At
the top of Figure 2 we see the verb answer with one of
its 22 frame element configurations, i.c. SPEAKER,
TriGGER, MEssaGe, and Appressee. Figure 2 shows for
this configuration one possible set of syntactic
realizations of these FEs, that given in row (a) in Table 2
above. The 9a designation following answer indicates
that this lexicon fragment is the ninth configuration of
FEs out of a total of 22 frame element configurations
listed in the complete realization table. Of the ninth
frame element configuration 'a’ indicates that it is the
first of a list of various possible syntactic realizations of
these FEs (there are a total of four, cf. Table 2 above).
As already pointed out, the FE Seeaker is realized
syntactically as an external NP, MEssaGE as an object NP,

and both TricGer and Apbressee are null instantiated.
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The bottom of Figure 2 shows responder with the first
of the 17 frame element configurations (recall that there
are a total of 23). For one of these configurations, we
see one subset of syntactic realizations of these FEs,
namely the first row catalogued by Spanish FrameNet
for this configuration (see row (a) in Table 3).

The two parallel lexicon fragments at the top and the
bottom of Figure 2 are linked by indexing their specific
semantic and syntactic configurations as equivalents
within the Communication Response frame. This
linking is indicated by the arrows pointing from the top
and the bottom of the partial lexical entries to the mid-
which

Communication Response

section in Figure 2, symbolizes the
frame at  the
conceptual level, i.e. without any language-specific
specifications. Note that this procedure does not
automatically link the entire lexical entries of answer
and responder to each other. Establishing such a
correspondence link connects only the relevant frame
element configurations and their syntactic realizations in
Tables 2 and 4 via the common semantic frame, because
they can be regarded as translation equivalents.

Although linking the two lexicon fragments this way
results in a systematic way of creating parallel lexicon
fragments based on semantic frames (which serve as
interlingual representations), it is not yet possible to
automatically create or connect such parallel lexicon
fragments. This means that one must carefully compare
each individual part of the valence table of a LU in the
source language with each individual part of the valence
table of a LU in the target language. This step is
extremely time intensive because it involves a detailed
comparison of bilingual dictionaries as well as
electronic corpora to ensure matching translation
equivalents. Recall that Figure 2 represents only a very
small set of the full lexical entries of answer and
responder. The procedure outlined above will have to be
repeated for each of the 32 different valence patterns of
answer — and its (possible) Spanish equivalents. The
following section addresses a number of other issues
that need to be considered carefully when creating

parallel lexicon fragments based on semantic frames.

4. Cross-linguistic problems

Creating parallel lexicon entries for existing English

FrameNet entries and linking them to their English
counterparts raises a number of important issues, most
of which require careful (manual) linguistic analysis.
While some of these issues apply to the creation of
parallel entries across the board, others differ depending
on the individual languages or the semantic frame. The
following subsections, based on Boas (to appear),
briefly address some of the most important issues, which
all have direct bearing on how the semantics of a frame

are realized syntactically across different languages.

4.1. Polysemy and profiling differences

While translation equivalents evoking the same frame
are typically taken to describe the same types of scenes,
they sometimes differ in how they profile FEs. For
example, Boas (2002) discusses differences in how
announce and various German translation equivalents
evoke the Communication Statement frame.
When announce occurs with the syntactic frame [NP.Ext
__ NP.Obj] to realize the Speaker and MessaGe FEs as in
They announced the birth of their child, German offers a
range of different translation equivalents, including
bekanntgeben, bekanntmachen, ankiindigen, or anzeig-
en. Each of these German LUs comes with its own
specific syntactic frames that express the semantics of
the Communication Statement frame. When
announce is used to describe situations in which a
message is communicated via a medium such as a
loudspeaker (e.g. Joe announced the arrival of the pizza
over the intercom), German offers ansagen and
durchsagen as more specific translation equivalents of
announce besides the more general ankiindigen. Thus,
by providing different LUs German offers the option of
profiling particular FEs of the

Communication Statement  frame, thereby
allowing for the representation of subtle meaning
differences of the frame and the perspective given of a
2009 on
differences between English and Japanese LUs evoking

the Risk frame).

situation (see Obhara, similar profiling

4.2. Differences in lexicalization patterns
Languages differ in how the lexicalize particular types
of concepts (see Talmy, 1985), which may directly

influence how the semantics of a particular frame are

14



Multilingual Resources and Multilingual Applications - Invited Talks

realized syntactically. For example, in a comparative
study of English, Spanish, Japanese, and German motion
verbs in The Hound of the Baskervilles (and its
translations), Ellsworth et al. (2006) find that there are a
number of differences in how the various concepts of
motion are associated with different types of semantic
frames. More specifically, they show that English return
(cf. The wagonette was paid off and ordered to return to
Coombe Tracey forthwith, while we started to walk to
Merripit House) and Spanish regresar both evoke the
Return frame, whereas the corresponding German
zurtickschicken evokes the Sending frame. These
differences demonstrate that although the concept of
motion is incorporated into indirect causation, the
frames expressing indirect causation may vary from
language to language (see Burchardt et al., 2009 for a
discussion of more fine-grained distinctions between

verbs evoking the same frame in English and German).

4.3 Polysemy and translation equivalents

Finding proper translation equivalents is typically a
difficult task because one has to consider issues
surrounding polysemy (Fillmore & Atkins, 2000; Boas,
2002), zero translations (Salkie, 2002; Boas 2005a;
Schmidt, 2009), and contextual and stylistic factors
(Altenberg & Granger, 2002; Hasegawa et al., 2010),
among others. To illustrate, consider Bertoldi's (2010)
discussion of contrastive legal terminology in English
Based on the English

Criminal Process frame (see FrameNet), Bertoldi

and Brazilian Portuguese.

finds that while there are some straightforward
translation equivalents of English LUs in Portuguese,
others involve a detailed analysis of the relevant
polysemy patterns.

Consider Figure 3, which compares English and
Portuguese LUs in the Notification of_
charges frame. The first problem discussed by
Bertoldi (2010) addresses the fact that although there are
corresponding Portuguese LUs such as denunciar, they
do not evoke the same semantic frame as the English
LUs, but rather a frame that could best be characterized
as evoking the Accusation frame. The second
problem is that six Portuguese translation equivalents of
the English LUs evoking only the Notification

of charges frame, i.e. acusar, acusacdo, denunciar,

denuncia, pronunciar, and pronuncia, potentially evoke
three different frames.
English

Portuguese English

Accusew Acusar Incriminate; blame; arraign; renounce; accuse;

prosecute; charge; indict.

Denunciar Denounce; accuse; inform against; report;

proclaim.

Charge.n—»{ Acusacdo r Accusation; charge; incrimination; denunciation;

prosecution; indictment.

Chargev —®| Acusar

ndict.vé Acusar

Indictment.n—»| Pronuncia —| Indictment; arraignment.

Indict; arraign.

Figure 3: English LUs from the Notification of
Charges frame and their Portuguese translation
equivalents (Bertoldi, 2010: 6)

Crime_scenario

Criminal_investigation >

Acusar, acusagdo

Preliminary
_hearing

Prondncia

Denunciar, dendncia

Figure 4: LUs evoking multiple frames in the Portuguese

Accusation

Acusar, acusagdo

Denunciar, dentincia Pronunciar

Crime_scenario frame (Bertoldi, 2010:7)

This leads Bertoldi to claim that the LUs acusar,
acusagdo, denunciar, and denuncia may evoke two

different Criminal Process sub-frames, besides
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other general language, non-legal specific frames, as is
illustrated by Figure 4. Bertolid's analysis shows that
finding translation equivalents is not always an easy task
and that one needs to pay close attention to different
polysemy networks across languages, which may
sometimes be influenced by systematic differences such

as differences between legal systems.

4.4 Universal frames?

Claims about the universality of certain linguistic
features are abundant in the literature. When it comes to
semantic frames the question is whether frames derived
on the basis of English are applicable to the description
and analysis of other languages (and vice versa). While
a number of studies on motion verbs (Fillmore & Atkins,
2000; Boas, 2002; Burchardt et al., 2009; Ohara, 2009)
and communication verbs (Boas, 2005a; Subirats, 2009),
among other semantic domains, suggest that there are
frames that can be re-used for the description and
analysis of other languages, there also seem to be
culture-specific frames that may not be re-usable
without significant modification.

One set of examples comes from the English
Personal Relationship frame, whose semantics
appears to be quite culture-specific. Atzler (2011) shows
that concepts such as dating (to date) seem to be quite
specific to Anglo culture and may not be directly
applicable to the description of similar activities in
German. Another, perhaps more extreme example, is the
term sugar daddy, which has no exact counterpart in
German, but instead requires a lengthy paraphrase in
German to render the concept of this particular type of
relationship in German.

A second example comes from the intransitive Finnish
verb saunoa (literally 'to sauna'), which has no direct
English counterpart because it very culture-specific, and
in effect evokes a particular type of frame. To this end,
(2010:131)

correspondingly the Finnish Sauna frame) “expresses a

Leino claims that this verb (and
situation in which the referent of the subject goes to the
sauna, is in the sauna, participates in the sauna event, or

ER)

something of the like.” Dealing with such culture-
specific frames thus requires quite lengthy paraphrases
to arrive at an approximation of the semantics of the

frame in English.

5. Conclusions and outlook

This paper has outlined some of the basic steps
underlying the creation of parallel lexicon fragments.
Employing semantic frames for this purpose is still a
work in progress, but the successful compilation of
several FrameNets for languages other than English is a
good indication that this methodology should be pursued
further.

Clearly, the problems outlined in the previous section
need to be solved. The first problem, polysemy and
profiling differences, is perhaps the most daunting one.
Decades of linguistic research into these issues (see, €.g.
Leacock & Ravin, 2000; Altenberg & Granger, 2002)
seem to suggest that there is no easy solution that could
be implemented to arrive at an automatic way of
analyzing, comparing, and classifying different
polysemy and lexicalization patterns across languages.
This means that for now these issues need to be
addressed manually, in the form of careful linguistic
analysis, in the near future.

The same can be said about the problems surrounding
and the

universality of frames. Without a detailed catalogue of

lexicalization patterns, zero translations,
linguistic analyses of these phenomena in different
languages, and a comparison across language pairs, any
efforts regarding the effective linking of parallel lexicon
fragments, whether on the basis of semantic frames or

not, will undoubtedly hit many roadblocks.
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Abstract

The Web is growing more and more in languages other than English, leading to the opportunity of a truly multilingual, global

information space. However, the full potential of multilingual information creation and access across language borders has not yet

been developed. We report about a workshop series and project called “Multilingual Web” that aims at analyzing borders or “gaps”

within Web technology standardization hindering multilinguality on the Web. MultilingualWeb targets at scientific, industrial and

user communities who need to collaborate closely. We conclude with a first concrete outcome of MultilingualWeb: the upcoming

formation of a cross-community, W3C standardization activity that will close some of the gaps that already have been recognized.

Keywords: Multilinguality, Web, standardization, language technology, metadata

1. Introduction: Missing Links between
Languages on the Web

A recent blog post discussed “Languages of the World
(Wide Web)”'. Via impressive visualizations, it showed
the amount of content per language and number of links
between languages. By no surprise English is a dominant
language on the Web, and every other language has a
certain number of links to English web pages.
Nevertheless, the amount of content in many other
languages is continuously and rapidly growing.
Unfortunately, the links between these languages and
links to English are rather few.

What does this mean? First, it demonstrates that English
is a lingua franca on the Web. Users who are not capable
or willing to use this lingua franca cannot communicate
with others and are not part of the global information
society; they are residents of local silos on the Web.
Second, the desire to communicate in one’s own
language is high and is growing.

Several issues need to be resolved to tear down the walls
between language communities on the web. One key
issue is the availability of standardized technologies to

create content in your own language, and to access

I'See

http://googleresearch.blogspot.com/2011/07/languages-of-worl

d-wide-web.html

content across languages. The need to resolve this issue

led to the creation of the “Multilingual Web” project.

2. MultilingualWeb: Overview
MultilingualWeb http:/www.multilingualweb.eu/ is an
EU-funded thematic network project exploring standards
and best practices that support the creation, localization
and use of multilingual web-based information. It is lead
by the World Wide Web Consortium (W3C), the major
stakeholder for creating the technological building blocks
of the Multilingual Web

partners http://www.multilingualweb.eu/partners, both

web. encompasses 22

from research and various industries, related to content
creation, localization, various software providers etc. The
project main part is a series of four public workshops, to
discuss what standards and best practices currently exist,
and what gaps need to be filled. The project started in
April 2010; as of writing, two workshops have been held.
They have been of enormous success, in terms of the
number of participants, awareness esp. in social media,
and the outcome of discussions. In the reminder of this
abstract, we will discuss current findings” of the project
and will take a look at what the two upcoming workshops

and future projects might bring.

% More details on the findings can be found in workshop reports

on the project website http://www.multilingualweb.eu .
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3. About Terminology and Communities
One gap is related to the communities, industry and
technology stacks that need to be aware of standards
related to the multilingual Web. Internationalization
deals with the prerequisites to create content in many
languages. This involves technologies and standards
related to character encoding, language identification,
font selection etc. The proper internationalization of (web)
technologies is required for /ocalization: the adaptation
to local markets and cultures. Localization often involves
translation. With more and more content that needs to be
translated and a growing number of target languages, the
use of language technologies (e.g. machine translation)
comes into play.

A huge success of the MultilingualWeb project is that
major stakeholders from the areas of internationalization,
localization and language technologies have been
brought together. This is important since both in terms of
research and industry projects, so far the communities do
not overlap. The same is true for conference series; see
e.g. the (non) overlap of attendees at Localization World,

LREC or the Unicode conferences.

4. Workshop Sessions and Topics
Multilingual Web provides a common umbrella for these
communities via a set of labels used for the workshop
sessions:
= Developers provide the basic technological building
blocks (e.g. browsers) for multilingual web content
creation.

= Creators use the technologies to create multilingual
content.

= Localizers adapt the content to regions and cultures.

= Machines are used to support multilingual content
creation and access, e.g. via machine translation.

= Users more and more do not only consume content,
but also at the same time become contributors - see
e.g. growing number of users in social networks.

= Policy makers decide about strategies for fostering
multilinguality on the Web. They play an important
role in big multinational companies, regional or
international governmental or non-governmental
bodies, standardization bodies etc.

Of course the above labels serve only as a rough

orientation. But esp. for the detection of gaps (see below)

they have proven to be quite useful. The following

subsections provide a brief summary of some outcomes
ordered via these labels and based on the workshop
reports. For further details the reader may be referred to

these reports.

4.1. Developers

Developers are providing the technological building
blocks that are needed for multilingual content creation
and content access on the web. Many of these building
blocks are still under development, and web browsers
play a crucial role. During the workshops, many
presentations dealt with enhancement of characters and
fonts support, locale data formats, internationalized
domain names and typographic support.

Gaps in this area are also related to handling of
translations: although more and more web content is
being translated, the key web technology HTML so far
has no means to support this process. Here it is important
that the need for such means is being brought to the
standard development organizations, namely W3C, and
esp. to the browser implementers.

Another gap is what technology stacks are being
developed, and how content providers are actually
adopting them. HTMLS plays a crucial role in the future
of web technology development, but for many content
providers its relation to other parts of the technology eco

system is not clear yet.

4.2. Creators

Creators more and more need to bring content to many,
esp. mobile devices. Since these devices lack computing
power, many aspects of multilinguality (e.g. usage of
large fonts) need to be taken care of in a specific manner.
“Content” does not only mean text. It also encompasses
information for multilimodal and voice applications, or
SMS, especially in developing countries. Navigation of
content esp. across languages is another area without
standardized approaches or best practices.

Like in the developer area, translation is important for
content creation too. There is no standardized way to
identify non-translatable content, to identify tools used

for translation, translation quality etc.

4.3. Localizers
Localizers deal with the process of localization, which

involves many aspects: content creation, the distribution
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further

distribution to translators, etc. To organize this process

of content to language service providers,
there is a need to improve standards and better integrate
them. Metadata plays a crucial role in this respect, as we
will discuss later.

Content itself is becoming more complex and fast
changing - and localization approaches need to be
adapted accordingly. In the area of localization, many
standards have been developed: for the representation of
content in the translation process, for terminology
management, translation memories etc. The gap here is to
understand how the standards interplay. This is not an
easy task, since sometimes there are competing
technologies available. Hence, currently there are quite a
few initiatives dedicated to interoperability in the
localization area, including the integration with web

content creation and machine translation.

4.4. Machines
For machines, that is applications based on language
technology, the need for standardization esp. related to
metadata and the localization process is of outmost
importance. Language resources are crucial in this area,
including their standardized representation and means to
META-SHARE

currently being developed is expected to play an

share resources. The infrastructure
important role in this area.

While discussing developers, creators and localizers,
machine translation has been mentioned already. It has
become clear that a close integration of machine
translation technologies to these areas is a major
requirement for the better translation quality.

Machines play a crucial role in building bridges between
smaller and larger languages, and to change the picture
about “languages on the web” that we mentioned at the

beginning of this paper.

4.5. Users

Users normally have no strong voice in the development

of multilingual or other technologies. At the
MultilingualWeb workshops, it became clear that the
worldwide interest in multilingual content is high, but
significant organizational and technical challenges need
to be approached for reaching people in continents such
as Africa and Asia.

Multilingual social media are becoming more important

and can be supported by technology

language

applications like on-the-fly machine translation.
However it is important to have a clear border between
controlled and uncontrolled environments of content
creation. Only in this way the right tools can be chosen to
achieve high quality translation of small amounts of text,

versus gist translation for larger text bodies.

4.6. Policy Makers

The topic of policy makers was not discussed as a
separate session in the first workshop, but only in the 2™
one. Nevertheless it is of high importance: many gaps
related to the multilingual web are not technical ones, but
are related to e.g. political decisions about the adoption of
standards. Esp. in the localization and language
technology area, proprietary solutions prevailed for a
long time. Here we are ahead of a radical change, and
MultilingualWeb will play a crucial role in bringing the
right people together.

Some technological pieces have a lot of political aspects.
The META-SHARE infrastructure mentioned before is a
good example. A key aspect of this infrastructure is the
licensing model it will provide, since not everybody will

be willing to share language resources for free.

5. Metadata for Language Related
Technology in the Web

5.1. Introduction
After the broad overview of various gaps that have been
detected, we will now dive deeper into gaps related to
metadata. All communities we mentioned before already
for a while have used such metadata:
* in internationalization, metadata is used to identify
character encoding or language;
= in localization, metadata helps to organize the
localization workflow, e.g. to identify parts of
content that need to be translated;
= inlanguage technology, metadata helps as a heuristic
to complement language technology applications.
Such heuristics can be useful for the language technology
application of automatic detection of the language of
content. The heuristic here can be e.g. the language
identifier given in a web page. However, to be able to
judge its reliability, it is important that many stakeholders
work together and that there are stable bridges between
localization  and

internationalization, language
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technology. As one concrete outcome of the
MultilingualWeb project, a project has been prepared that
will work on creating these bridges. The basic project

idea is summarized below.

5.2. Three gaps related to Metadata
Language technology applications (machine translation,
automatic summarization, cross-language information
retrieval, automatic quality assurance etc.) and resources
(grammars, translation memories, corpora, lexica etc.)
are increasingly becoming available on the web and
integrated into HTML and Web based content and
accessible via web applications and web service APIs.
This approach has partially been successful in fostering
interoperability between language technology resources
and applications. However, it lacks the integration with
the “Open Web Platform”, i.e.: with the growing set of
technologies used for creating and consuming the Web in
many applications, on many devices, for many (and more
and more) users.
From the view of this current platform, language
technology is a black box: Services like online machine
translation receive textual input, and produce some
output. The end users have no means to adjust language
technology to their needs, and they are not able to
influence language technology based processes in detail.
On the other hand, providers of language technology face
difficulties in adapting to specific demands by users in a
timely and cost-effective manner, which is a problem also
experience by Language Service Providers as they
increasing adopt language technologies.
To address the “black box” problem, three gaps that have
been detected during the MultilingualWeb workshops
need to be filled. They play a role in the chain of
multilingual content processing and consumption on the
Web:
=  An online machine translation service might make
mistakes like translation of fixed terminology or
named entities. This demonstrates gap no. 1:
language technology does not know about metadata
in the source content, e.g. “What parts of the input
should be translated?”
= In the database from which the translated text has
been generated, the information about translatability
might have been available. However, the machine

translation service does not know about that kind of

“hidden Web” information. This reveals gap no. 2:
there is no description of the processes available,
which were the basis for generating “surface Web”
pages.
=  The last gap no. 3 is about a standardized approach
for identification. This means first that identification
of information to fill the gaps 1 and 2 is so far not
described in a standardized manner. For example,
there is no commonly identified translate flag
available in core web technologies like HTML.
Second, it means that so far resources used by
language technology applications (e.g. “what
lexicon is used for machine translation?””) and the
applications themselves (e.g. “general purpose
machine translation versus application tailored
towards a specific domain”) cannot be identified
uniquely. This hinders the ad hoc creation of
language technology applications on the Web, i.e.
the re-combination of resources and application

modules.

5.3. Addressing the Gaps: MultilingualWeb-LT

To close the gaps mentioned above, a project called
Multilingual Web-LT has been formed that is planned to
2012.  The
MultilingualWeb-LT consists of 14 partners from the

start in  early consortium  of

areas of CMS systems, localization service providers,

language technology industry and research etc. As the

forum of work gaps, the project will start a working

group within W3C.

The goal of MultilingualWeb-LT is to define a standard

that fills the gaps, including three mostly open source

reference implementations around three topic areas, in

which metadata is being used:

= Integration of CMS and Localization Chain.
Modules for the Drupal CMS system will be built
that support the creation of the metadata. The
metadata will then be taken up in web-based tools
that support the localization chain: from the process
of gathering of localizable content, the distribution to
translators, to the re-aggregation of the results into
localized output.

= Online MT Systems. MT systems will be made
aware of the metadata, which will lead to more

satisfactory translation results. An online MT system
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will be made sensitive to the outputs of the modified
CMS described above.
= MT Training. Metadata aware tools for training MT
systems will be built. Again these are closely related
to CMS that produce the necessary metadata. They
will lead to better quality for MT training corpora
harvested on the Web.
The above description shows that CMS systems play a
crucial role in MultilingualWeb-LT. The usage of
language identifiers for deciding about the language of
content (see sec. 4) can be enhanced e.g. by the MT
training module mentioned above. However, since
MultilingualWeb-LT will be a regular W3C working
group, other W3C member organizations might join that
group. This is highly desired, hoping not only that further
implementations will be built, but also that consensus
about and usage of the metadata stretches out to the web

community.

5.4. MultilingualWeb-LT: Already a Success Story
Although MultilingualWeb-LT has not started yet, it is
already a success story: It is a direct outcome of the
MultilingualWeb project and of two other projects that
play an important role - among others - for community
building in the area of language technology research and
industry.
= FLaReNet (Fostering Language Resources Network)
has developed a common vision for the area of
language resources. The FLaReNet “Blueprint of
Actions and Infrastructures” is a set of
recommendations to support this vision in terms of
(technical) infrastructure, R&D, and politics. As part
of these recommendations, the task of “putting
standards in action” has been described as highly
MultilingualWeb-LT is a
implementation of this task.
» META-NET is dedicated to

technological

important; direct
fostering  the
foundations of a multilingual
European information society, by building a shared
vision and strategic research agenda, an open
distributed facility for the sharing and exchange of
resources (META-SHARE), and by building bridges
to relevant neighbouring technology fields.
MultilingualWeb-LT is a bridge to support the
exchange between the

language technology

community and the web community at large.

These formation of

Multilingual-Web-LT itself demonstrate that a holistic

projects and the
view prevails, in which the differences between

internationalization,  localization = and  language
technology mentioned before become of less importance,

for the common aim of a truly multilingual web.

6. Upcoming Workshops and the Future
At the time of writing, two workshops are planned for the
Multilingual Web project. A workshop in September 2011
will take place in Ireland. Naturally it will have a focus in
localization, since many software related companies in
Ireland work on this topic.

The last workshop will take place in Luxembourg in
March 2012 and will wrap up the MultilingualWeb
project. However, the holistic view of a multilingual web,
internationalization,

including the communities of

localization, language technology and the web
community itself, will be put forward using the
Multilingual Web brand. The Multilingual Web-LT project
is one means to carry on that brand. It is the hope of the
author that other activities will follow and that
cross-community collaboration will become a common
place. Only in this way we will be able to tear down
language barriers on the web and to achieve a truly global

information society.
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Abstract

There is ample evidence that information contained in media reports is complementary across countries and languages. This holds
both for facts and for opinions. Monitoring multilingual and multinational media therefore gives a more complete picture of the
world than monitoring the media of only one language, even if it is a world language like English. Wide coverage and highly
multilingual text processing is thus important. The JRC-developed Europe Media Monitor (EMM) family of applications gathers
about 100,000 media reports per day in 50 languages from the internet, groups related articles, classifies them, detects and follows
trends, produces statistics and issues automatic alerts. For a subset of 20 languages, it also extracts and disambiguates entities
(persons, organisations and locations) and reported speech, links related news over time and across languages, gathers historical
information about entities and produces various types of social networks. More recent R&D efforts focus on event scenario template

filling, opinion mining, multi-document summarisation, and machine translation. This extended abstract gives an overview of EMM

from a functionality point of view rather than providing technical detail.

Keywords: news analysis; multilingual; automatic alerting; text mining; information extraction.

1. EMM: Background and Objectives

The JRC with its 2700 employees working in five
different European locations in a wide variety of
scientific-technical fields is a Directorate General of the
European Commission (EC). It is thus a governmental
body free of national interests and without commercial
objectives. Its main mandate is to provide scientific
advice and technical know-how to European Union (EU)
institutions and its international partners, as well as to EU
member state organisations, with the purpose of
supporting a wide range of EU policies. Lowering the
language barrier in order to increase European integration
and competitiveness is a declared EU objective.

The JRC-developed Europe Media Monitor (EMM) is a
publicly accessible family of four news gathering and
analysis applications consisting of NewsBrief, the
Medical Information System MedISys, NewsExplorer and
EMM-Labs. They are accessible via the
URL http://emm.newsbrief.eu/overview.html. The first

EMM website went online in 2002 and it has since been

single

extended and improved continuously. The initial

objective was to complement the manual news clipping

services of the EC, by searching for news reports online,
categorising them according to user needs, and providing
an interface for human moderation (selection and
re-organisation of articles; creation of layout to print
in-house newspapers). EMM users thus typically have a
specific information need and want to be informed about
any media reports concerning their subject of interest.
Monitoring the media for events that are dangerous to the
public health (PH) is a typical example. EMM thus
continuously gathers news from the web, automatically
selects PH-related news items (e.g. on chemical,
biological, radiological and nuclear (CBRN) threats
including disease outbreaks, natural disasters and more),
presents the information on targeted web pages, detects
unexpected information spikes and alerts users about
them. In addition to PH, EMM categories cover a very
wide range of further subject areas, including the
environment, politics, finance, security, various scientific
and policy areas, general information on all countries of
the globe, etc. For an overview of EMM, see Steinberger
et al. (2009).

25



Multilingual Resources and Multilingual Applications - Invited Talks

ct3: EMM NowsExplarer

MadISys | EMM Labs

Events Datection Articles published more than 40 minutes age
Mobile Edition 24 pilot whales die in New Zealand
Halp about EMM nat Friday. January 21, 2011 7:45:00 AM CET | info ©
WELLINGTON: New Zealand canservation officials on Friday euthanized 10 pilot whales, the
Sanrch only survivars of a 24-strong pod that became stranded in & mangrove swamp. The whales
Wel Site Mag. 2 had been found sarlier in the day trappad in the shallow water and mud in Parengarangs

Harbor on North Island, with 14 already dead.
| Articles published more than 1 hour ago
Coundll of tha Ecropaan Union| :-l pilot whales die in stranding
3 ws.

sl comall Friduy. Janusry 21, 2011 6:49:00 AM CET |

Council President NEW Zealand consecvation officialsauthanased 10 pilat nw« the anly survivers of a 24-
EU Foreign Affairs. strong pod that became stranded in a mangrove swamp..

ity Hlmt]nlupa turns green, bans plastic, szymloam

m""ﬂ‘m - chnnava Fridey, January 21. 2011 §:44:00 AM CET

Cancun Summit_ | MANILR, Philigenes - IF you live in Muntinkupd City, you netter bring your awn bag the next

= time you shop....
= T T — Articles publlshl:d mare than 2 hours ago

calif. Plants Put a Wrinkle In Climate Change Plans

NPRnara Friday, Jenusey 24, 2011 5:10:00 AM CET |

A5 global temperatures rise, many plants and il m moving to higher elevations to keep
their cacl. But a new study found plants in narthem Caifomia are actually maving downhil,
where it's wetter. “These plants are tracking water availabiity more so than temperature,”

ane ressarcher says.

Cavalopmant
Eeanomic and Monetary Affeis  Renewable energy sector has lots of spark left, say Experts

Fatih Birol sa.

from the economic
full recovery is threatenad by the lack

of equilibrium between the cost and (o]}
supply of oil,” “High oil prices are a

key risk to the fragile econo
recovery amang developed
| khaleajtimes Friday, January 22

Birol said: “Government
s of enargy fuels leads to
cies and waste through

art high use,” "Coupled with the —=—Other
eu 3¢ glut this peses a real —1T
thry future investment in
renewables. Having said this, energy LB~ —
| policy reforms being formulated and
| implemented by the UAE gavernment AE ——EG
AU SA

ES

£
3
w =
2 3
= 5
2 )
g . Fo.4 1
2 qld | 1 1]
2 8 E = 5t 9 = =]
5838 2:82% <
y €= s "% E 3
@ £ = s 3 b 1]
x - -
3 23f12 21/01
E |
Mast associated names
..1::@:;5 i United Nations
Mhigh  medium M low Protection Agency
Environmental Protection Agency
Hature
Barack Obama
RIA Novosti
Europa Press
[T | oty Medvedey
World Bank
Alert level: 3 China Daily
China -
Russia -
Alert level: 2 = '
ot Most active sources|
Indenesia &
Japan ' sondakika
’ Alert level: 11~ haberaktuel
S -2 ol stargundem
haber7
5 yenisafak
f webhaber
2 netgazete
stargazete
crisisgroup
millivet

Figure 1. Various aggregated statistics and graphs showing category-based information for one category

(ECOLOGY) derived from reports in multiple languages.

2. Information complementarity across
languages and countries; news bias

While national EMM clients are mostly interested in the
news of their own country and that of surrounding
countries (e.g. for disease outbreak monitoring), they also
need to follow mass gatherings (e.g. for religious,
sport-related or political reasons) because participants
may bring back diseases. In addition to the news in the 23
official EU languages, EMM thus also monitors news in
Arabic, Swahili,

mention just a few of the altogether 50 languages. While

Chinese, Croatian, Farsi, etc., to
major events such as wars or natural disasters are usually
well-covered in world languages such as English, French
and Spanish, many small events are typically only
mentioned in the national or even in regional press. For
instance, disease outbreaks, small-scale violent events
and accidents, fraud cases, etc. are usually not reported
outside the national borders. The study by Piskorski et al.

(2011) comparing media reports in six languages showed

that only 51 out of 523 events (of the event types violence,

natural disasters and man-made disasters) were reported
in more than one language. 350 out of the 523 events

were found in non-English news.

Due to this information complementarity across
languages and countries, it is crucial that monitoring
systems like EMM process texts in many different
languages. Using Machine Translation (MT) into one
language (usually English) and filtering the news in that
language is only a partial solution because specialist
terms and names are often badly translated. The benefits
of processing texts in the original language was also
formulated by Larkey et al. (2004) in their native
language hypothesis.
We observed the following benefits of applying
multilingual text mining tools:
1) Different languages cover different geographical
areas of the world, for specific subject areas as well
as generally,. EMM-NewsBrief’s

(see http://emm.newsbrief.eu/geo?type=cluster&for

news clouds

mat=html&language=all) show this clearly.

) More information on entities (persons and organisa-
tions; see NewsExplorer entity pages) can be
extracted from multilingual text. This is due to
different contents found, but also to varying
linguistic coverage of the text mining software.

) Many more named entity variant spellings (including
across scripts) are found when analysing different

languages (see NewsExplorer entity pages). These
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variant spellings can then be used for improved
retrieval, for generating multilingual social networks,
and more.

4) News bias — regarding the choice of facts as well as
the expression of opinions — will be reduced by
looking at the media coming from different countries.
News bias becomes visually evident when looking at
automatically generated social networks (see, e.g.
Pouliquen et al., 2007, and Tanev, 2007). For instance,
mentions of national politicians are usually preferred
in national news, resulting in an inflated view of the
importance of one’s own political leaders.

From the point of view of an organisation with a close

relationship to many international users, there is thus no

doubt that highly multilingual text mining applications

are necessary and useful.

3. Ways to harness the benefits
of multilinguality

Extracting information from multilingual media reports
and merging the information into a single view is
possible, but developing text mining tools for each of the
languages costs effort and is time-consuming. However,
there are various ways to limit the effort per language (for
an overview of documented methods, see Steinberger,
forthcoming). Some monitoring and automatic alerting
functionality can even be achieved with relatively simple
means. This section summarises the main multilingual
media monitoring functionality provided by the EMM

family of applications.

3.1. Multilingual category alerting

EMM categorises all incoming news items into over

Today's Alert Statistics for European Union

Last 24h Alart Statistics fur all sherts

ravizud 14 diys meirsgs
Taduy's shert lewal: Bl low,  eacium, B hich.

Figure 2. Visual alerting of country-category
combinations for all Public-Health-related categories.

The alert level decreases from left to right.

Thursday, August 11, 2011

British parliament to debate rioting,
|OOtlng [261 de es fr it nl ar bg da et fa
no pl pt ro ru sl sv sw tr

David Cameron is to address the House of
Commons today, which has been recalled to

discuss a response to successive nights of rioting
across England.

Figure 3. English news cluster with 26 articles and
automatically generated links pointing to equivalent

news in the other 19 NewsExplorer languages.

1,000 categories, using mostly Boolean combinations or
weighted lists of search words and regular expressions.
As the categories are the same across all languages,
simple statistics can show differences of reporting across
languages and countries and highlight any bias (see
Figure 1 for some examples). Even automatic alerting
about imported events reported in any of the languages is
possible: EMM keeps two-week averages for the number
of articles falling into any country-category combination
(e.g. POLAND-TUBERCULOSIS) so that a higher influx of
articles in only one of these combinations can trigger an
alert even if the overall number of articles about this
category has hardly changed. That way, users are visually
alerted of the sudden increase of articles in that
combination even for languages they cannot read (see
Figure 2). Once aware, they can translate the articles or
search for the cause of the news spike via their
professional contacts. This functionality is much used
and appreciated by centres for disease prevention and

control around the world.

3.2. Linking of related news across languages

Every 24hours, EMM-NewsExplorer clusters the related
news of the day, separately for each of the 20 languages it
covers, and then links the news clusters to the equivalent
clusters in the other languages (see Figure 3). Following
the links allows users — for any news cluster of choice —
to investigate how, and how intensely, the same event is
reported in the different languages. For each news cluster,
the number of articles — and meta-information such as
entity names found (and more) — are displayed. Links to
Google Translate allow the users to get a rough
translation so that they can judge the relevancy of the

articles and get an idea of what actually happened.
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Muammar Gaddafi
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Muammar Kaddafi (da,tr)

information about this person was last updated on Friday, March 25, 2011.
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actions and prepare for a transition that does not forces, silence Egypt protests
include Colonel Gadhafi. upi 24-MAR-11 January 29, 2011 - March 24,
voanews 24-MAR-11 2011

Figure 4. Information automatically gathered over time by EMM-NewsExplorer

from media reports in twenty or more languages on one named entity.

The software additionally tracks related news over time,
produces time lines and displays extracted meta-infor-
mation about the news event. For details about the linking
of related news items across languages and over time, see
Pouliquen et al. (2008).

3.3. Multilingual information gathering on
named entities

EMM-NewsExplorer identifies references to person and
organisation names in twenty languages. It automatically
identifies whether newly found names (within the same
script or across different scripts) are simply spelling
variants of another name or whether they are new names
(for details, see Pouliquen & Steinberger, 2009). The
EMM database currently contains up to 400 different
automatically collected spellings for the same entity. Any
EMM application making use of named entity
information uses unique entity identifiers instead of
concrete name spellings, allowing to merge information
across documents, languages and scripts. The EMM
software furthermore keeps track of titles and other
expressions found next to the name, keeps statistics on
where and when the names were found, and which

entities get frequently mentioned together. The latter

information is used to generate social networks that are
derived from the international media, thus being
independent of national viewpoints. EMM software also
detects quotations by and about each entity. The
accumulated multilingual results are displayed on the
NewsExplorer entity pages (see Figure 4), through which
users can explore entities, their relations and related news.
Click on any entity name in any of the EMM applications

to explore this application.

3.4. Multilingual event scenario template filling

For a smaller subset of currently seven languages, the
EMM-NEXUS software extracts structured descriptions
of events relevant for global crisis monitoring, such as
natural disasters; accidents; violent, medical and
humanitarian events, etc. (Tanev et al., 2009; Piskorski et
al., 2011). For each news cluster about any such event,
the software detects the event type; the event location; the
count of dead, wounded, displaced, arrested etc. persons;
the perpetrator in the event, as well as the weapons used,
if applicable. Contradictory information found in
different news articles (such as differing victim counts)

are resolved to produce a best guess. The aggregated
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Figure 5. EMM-Labs geographical visualisation of

events extracted from media reports in seven languages.

event information is then displayed on NewsBrief (in text
form) and on EMM-Labs (in the form of a geographic

map'; see Figure 5).

4. JRC’s multilingual text mining resources

The previous section gave a rather brief overview of
EMM functionality without giving technical detail.
Scientific-technical details and evaluation results for all
applications have been described in various publications

available at http://langtech.jrc.ec.europa.eu/.

The four main EMM applications are freely accessible
for everybody. Additionally, the JRC has made available
a number of resources (via the same website) that will
hopefully be useful for developers of multilingual text
mining systems. The JRC-Acquis parallel corpus in
22 languages (Steinberger et al., 2006), comprising
altogether over 1 billion words was publicly released in
20006, followed by the DGT-Translation Memory in 2007.
A new resource that can be used both as a translation
memory and as a parallel corpus for text mining use is
currently under preparation. JRC-Names, a collection of
over 400,000 entity names and their multilingual spelling
variants gathered in the course of seven years of daily

news analysis (see Section 3.3), has been released in

1

http://emm.newsbrief.eu/geo?type=event&format=html&langu
age=all displays continuously updated live maps.

September 2011 (Steinberger et al., 2011). JRC-Names
also comprises software to look up these known entities
in multilingual text. Finally, the JRC Eurovoc Indexing
software JEX, which categorises text in 23 different
languages according to the thousands of subject domain
categories of the Eurovoc thesaurus”, will also be

released soon.

5. Ongoing and forthcoming work

EMM customers have been making daily use of the
While being

generally satisfied with the service, they would like to

media monitoring software for years.

have more functionality and even higher language
coverage. JRC’s ongoing research and development work
focuses on three text mining main areas: (1) Multilingual
multi-document summarisation: The purpose is to
automatically summarise the thousands of news clusters
generated every day; (2) Machine Translation (MT):
While commercial MT software currently translates
Arabic and Chinese EMM texts into English and
hyperlinks to Google Translate are offered for all other
languages, the JRC is working on developing its own MT
based on Moses (Koehn et al., 2007);

(3) Opinion mining / sentiment analysis: EMM users are

software,

not only interested in receiving contents, but they would
also like to see opinions on certain subjects. They would
like to see differences of opinions across different
countries and media sources, as well as trends showing
changes over time. See the JRC’s Language Technology
website for publications showing the current progress in
these fields.
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Abstract

We describe a free Web-based service for the inflection of single words and multi-word terms for French and German. Its primary

purpose is to provide glossary authors (instructors or students) of an open electronic learning management system with a practical

way to add inflected variants for their glossary entries. The necessary morpho-syntactic processing for analysis and generation is

implemented by finite-state transducers and a unification-based grammar framework in a declarative and principled way. The

techniques required for German and French terms cover two typological different types of term creation and both can be easily

transferred to other languages.

Keywords: morphological generation, morphological analysis, multi-word terms, syntactic analysis, syntactic generation

1. Introduction

In the age of electronic media and rapid proliferation of
technical terms and concepts, the use of glossaries and
their dynamic linkage into running text seems to be
important and self-evident in the area of e-learning.
However, depending on the morphological properties of a
language, e.g. the use of compounds or multi-word terms
or the degree of surface modification that inflection
imposes on words, the task of constructing inflected term
variants from typically uninflected glossary entries is not
a trivial task.

In this article, we describe two Web services for inflected
term variant generation that illustrate the different
requirements regarding morphological and syntactic
processing. Whereas French shows modest inflectional
variation in comparison to German, French requires more
effort regarding syntactic analysis of complex nominal
phrases. For German, guessing the correct inflection
class of unknown compounds is more important.

A linguistically informed method for inflected term
variant ~ generation involves morphological and
syntactical analysis and generation. In order to ensure
this Dbidirectional processing, declarative linguistic

frameworks such as finite-state transducers and
rule-based unification grammars are beneficial. For a
practical system, however, one wants to be able to
analyze a wider range of expressions than what should

actually be generated and presented to the user, e.g.

entries in the form of back-of-the-book indexes should be
understood by the system, but these forms will not appear
in running text.

Glossary: edit term

| Term along with synonyms 1 Inflexion I Deefinition |

Please select the inflected forms to be used. By means of the Query you can @
generate inflected variants of the term through a marphalogical service.

Use the following service for this query:
Morphological Service DE - University Zurich = §

(@)

Select inflected forms

[} endliche Automat

[ endliche Automaten
6 endlichem Automaten
(] endlichen Automaten
(] endlicher Automaten

Select all
Select none

Figure 1: Screenshot of the glossary author interface

The main application domain for our services is the
e-Learning Management Framework OLAT' where we
provide glossary authors with an easy but fully
controllable way to add inflected variants for their
glossary entries. Our free Web-based generation

service’is only called once for a given term, viz. when the

"' See http://www.olat.org for further information about the open
source project OLAT (Online Learning and Training).

? The service is realized as a Common Gateway Interface (CGI),
and it delivers a simple XML document customized for further
processing in the glossary back-end of the e-learning
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glossary author edits an entry. As shown in Fig. 1, the
glossary author is free to select or deselect any of the

generated word forms.

2. Methods and Resources

In this section, we first describe the lexical and
morphological resources used for French and German. In
section 2.2 we discuss the implementation of the

syntactic processing module.

2.1. Lexical Resources

2.1.1. Lexical resources for French

Morphalou?, a lexicon for inflected word forms in French
(95,810 lemmata, 524,725 inflected forms), was used as a
lexical resource to automatically build the finite-state
transducer * which provides all lexical information,
including word forms and morphological tags.

After the first evaluation ofour development set, some
modifications were made to extend the vocabulary: As
derivations with neo-classical elements are quite
common in terminological expressions, all adjectives
were additionally combined with the prefixes of a list’ to
create derivational forms such as audiovisuel,
interethnique or biomédical.

Furthermore, from all lexicon entries containing a
hyphen the beginning from the entry including the
hyphen was extracted. This string was taken as a prefix
and combined with nouns to cover cases like

demi-charge.

2.1.2. Lexical resources for German

We use the lexicon mo/ifde (Clematide, 2008), which was
mainly built by us by exploiting a full form lexicon
generated by Morphy (Lezius, 2000), the German lexicon
and the

morphological resource Morphisto (Zielinski & Simon,

of the translation system OpenLogos ° ,

2008). The manually curated resource contains roughly

40,000 lemmas (nouns, adjectives, verbs), and by

management software OLAT. See http://kitt.cl.uzh.ch/kitt/olat.

See http://www.cnrtl.fr/lexiques/morphalou for this resource,
which is freely available for educational and academic

urposes.

We use the Xerox Finite State Tools (XFST) (Beesley &
Karttunen, 2003), which seamlessly integrate with the Xerox
Linguistic Environment (XLE), see http://www2.parc.com/isl/-
groups/nltt/xle.

http://fr.wiktionary.org/wiki/Catégorie:Préfixes_en_francais

Containing approx. 120,000 entries with inflection class
categorizations of varying quality, see http://logos-os.dfki.de.

applying automatic rules for derivation and conversion
an additional set of 100,000 lemmas is created.

As noun compounds are the most common and
productive form of terms in German, a suffix-based
inflection class guesser for nouns is necessary. In an
evaluation experiment with 200 randomly selected nouns
from a sociology lexicon’, about 40% of the entries were
unknown. We implemented a finite-state based ending
guesser by exploiting frequency counts of lemma endings
(3 up to 5 characters) from our curated lexicon. Roughly
80% of the 73 unknown singular nouns got their correct
inflection class. The finite-state based ending guesser is
tightly coupled with the finite-state transducer derived
from our lexicon. See Clematide (2009) for technical

implementation details.

2.2. Morpho-syntactic Analysis and Generation
While the generation of inflected variants for single
words can be easily done with the help of finite-state
techniques only, this is not the case for a proper treatment
of complex multi-word terms. Therefore, we decided to
use a unification-based grammar framework for syntactic
processing.

The Xerox Linguistic Environment (XLE) has several
benefits for our purposes:

Firstly, finite-state transducers for morphological
processing integrate in a seamless and efficient way.
Additionally, different tokenizer transducers can be
specified for analysis and generation. This proved to be
useful for the treatment of French, e.g. regarding the
treatment of hyphenated compounds.

Secondly, there are predefined commands in XLE for
parsing a term to its functional structure, neutralizing
certain morpho-syntactic features, and generating all
possible strings out of an underspecified functional
structure.

Thirdly, the implementation of optimality theory in XLE
allows a principled way of specifying preference
heuristics, for instance for the part of speech of an
ambiguous word. Additionally, using optimality marks
allows to analyze more constructions than what should be
generated, e.g. terms in the format of back-of-the-book
indexes as Automat, endlich. With the same technique

different lexical specification conventions of French

! http://www.socioweb.org
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Terms Correct Incorrect Accuracy
Generation Generation
Development Set = 400 376 24 94%
parse failure: 19
wrong parse: 5
Test Set 50 48 2 98%

parse failure: 1
wrong parse: 1

Table 1: Evaluation results for French from the development set and test set

adjectives can be handled by the XLE grammar. Lexicon
entries like grand, e or grand/e or grand(e) are parsed
and will result in the same output grand, grande, grands,
grandes.

Lastly, dealing with unknown words is supported in XLE
in a way that parts of a multi-word term that do not
undergo inflection may be analyzed and regenerated
verbatim. This is useful for the treatment of postnominal
prepositional phrases.

The use of a full-blown grammar engineering framework
for the generation of inflected term variants might be
seen as too much machinery at first sight. However, the
experience we gained with this approach is definitely
positive. Despite the expressivity of the framework, the
processing time needed for the processing of one
multi-word term is about 200ms on an AMD Opteron
2200 MHz. Given the fact that our service is only called
when an entry is created by a glossary author, this

performance is adequate.

2.2.1. French multi-word terms

As French is more analytic than German, compounding is
less prominent. The words in a multi-word term are
syntactically depending on each other and require
syntactic processing. The most common construction for
multi-word terms is a noun combined with a preposition
and a noun phrase (e.g. droit de [’individu). Such
typically
compounds. Each noun may be modified by one or more

constructions correspond to  German
adjectives. For a correct generation of all inflected
variants, the core noun and its core adjectives have to be
identified, as these are the only parts to be altered for
inflected variants. The core part of a French multi-word
term is typically the one preceding the preposition (e.g.
droit de I'individu — droits de I’individu). Due to this

fact, even terms with unknown words can be handled as

long as they follow the preposition. In our XLE grammar,
a default parsing strategy for unknown words occurring
after a preposition is built-in and for the generation side
such input is copied unchanged.

Further constructions for multi-word terms are: a noun
with one or more adjectives, expressions with a hyphen
(e.g. éthylene-glycol),