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MT Summit XI and Statistical Machine Translation

Jong-Hoon Oh

National Institute of Information and Communications Technology

MT Summit XI was held at Copenhagen, Denmark from September 10 to 14, 2007. About 250 researchers
visited Copenhagen, one of the most beautiful cities in Scandinavia, to participate in the conference. Six
tutorials and four workshops were scheduled on 10" and 11" September, respectively. Four invited speeches,
two poster sessions, fifteen oral sessions (three sessions were parallel with three different topics at the same

time) and two panels were scheduled in the main conference from 12" to 14" September.

I attended one of the tutorials, “Statistical Machine Translation (SMT)” organized by Kevin Knight
(University of Southern California) and Philipp Koehn (University of Edinburgh). Philipp Koehn, who
developed MOSES (the well-known open source phrase-based SMT system), talked about phrase-based
SMT in the morning session. He began his talk with the word-based SMT and went into details of
phrase-based SMT, including decoding, phrase translation table, and phrase-based translation model. Kevin
Knight was in charge of the afternoon session entitled with “Syntax-based SMT: Can a Machine Translate
without knowing what a verb is?”. He gave a very funny picture where ACL language engineers claim
“Syntax will never work because syntax has been shown to make things worse!” and AAAI fellows claim
“Syntax will never work because language is about the world thus you need semantics!” However, he went
on to claim that we can do machine translation without knowing what a verb is but we need some grammar
to improve phrase-based SMT. Even though we were surrounded by a forest of syntax trees during the
tutorial, his talk about syntax-based SMT was very concise and clear and helped us to easily understand how

the syntax helps a SMT system to translate more accurately.

There were plenty of invited speeches and oral sessions dealing with SMT at MT Summit XI — two invited
speeches and five oral sessions. The SMT papers presented in the sessions covered word, phrase, syntax, and
partially semantics. Robert Moore presented distortion penalty estimation and early pruning to improve
decoding speed in phrase-based SMT. Rens Bod presented a machine learning approach to syntax-based
SMT - unsupervised data-oriented translation (U-DOT). Marine Carpuat and Dekai Wu gave a talk
“Context-dependent phrasal translation lexicons for SMT”. Their talk was about how to improve

phrasal-based SMT using full-sentence and dynamic contexts..

The discussion at the panel sessions was also interesting. Five panelists participated in “*Machine translation
in Use” moderated by Eduard Hovy. Hitoshi Isahara claimed that machine translation has been useful in
information dispatch, gathering, and communication. He gave us an example of a chatting system supported

by machine translation system enabling communication between users with different native languages.
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Margaret King claimed that every MT research group needs to get a high BLEU score in order to get
research funds. She also expressed her concern that this may prevent some fundamental MT research from
taking place. Three other panelists gave a talk about trends of MT systems from the 1970s to today. During

the panel session, the claim that “‘users should be demanding™ was made:

“In the last decades. machine translation systems become on-line and free of charge. We use the
on-line machine translation systems in daily life. But we rarely complain of translation quality of the
on-line translation system to the company or demand higher translation systems qualify because it is

free. Is it okay? Are you happy? Users should be demanding.”

Even though I use on-line MT systems frequently, I never recognized myself as the same inactive user as

described above.

Fig.1 Panel “Machine translation in Use”

The second panel “The Prospects of MT Today: When and how will the apparent progress lead to
breakthroughs in technology and commercialization?” moderated by Hans Uszkoreit was before the closing
session of MT Summit X1. The moderator talked about the impressive progress in MT but he pointed out the
skeptics® claim “We are not much closer to a more powerful class of MT products than twenty years ago™. He

gave us three questions seen from a viewpoint of commercialization.

® “Are there or will there be new commercially successful applications on the basis of recently
created advanced technology or are there essential open problems that still need to be solved
before?”
“When and from where do you expect the needed solutions?”
“Which approaches or mixes of approaches would best be suited for which types of MT

applications?”

11



Gregor Thurmair, one of panelists, gave us an interesting opinion on the second question “When”. He
claimed that “No major breakthroughs can be expected in the next five years as it was in the last decades.
Instead, it will be slow but steady increase like in speech recognition™. Someone pointed out “commercial
success and research success in machine translation are different”. Dekai Wu claimed that SMT should be
“meaningful SMT", in other words, self-organizing models to learn semantics for SMT. Even though

panelists made a good attempt to answer the questions, time limits made it hard to do so fully.

Fig 2. Panel “The Prospects of MT Today: When and how will the apparent progress lead to breakthroughs in

technology and commercialization?”

The MT Summit XI conference was closed with a short closing session. The MT Summit conference has
given us a milestone in SMT research — SMT is still one of main streams in MT research and SMT

paradigms are moving from pure phrase-based one to those based on syntax and semantics.
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Abstract

This paper describes a tool for multi-lingual
WordNet construction, called KUI (Knowl-
edge Unifying Initiator), which is a knowl-
edge user interface for online collaborative
knowledge construction. KUI is a sort of so-
cial networking system that unifies the vari-
ous discussions following the process of
thinking model, i.e. initiating the topic of in-
terest, collecting the opinions to the selected
topics, localizing the opinions through the
translation or customization and finally post-
ing for public hearing to conceptualize the
knowledge. The process of thinking is done
under the selectional preference simulated by
voting mechanism in the case that there are
many alternatives. By monitoring the history
of participation of each member, KUI adap-
tively manages the reliability of each mem-
ber’s opinion and vote according to the esti-
mated ExpertScore. As a result, the multi-
lingual WordNet can be created online and
produce a reliable result.

1 Introduction

The constructions of the WordNet (Fellbaum, 1998)
for languages can be varied according to the availabil-
ity of the language resources. Some were developed
from scratch, and some were developed from the
combination of various exislin% lexical resources.
Spanish and Catalan Wordnets ', for instance, are
automatically constructed using hyponym relation,
monolingual dictionary, bilingual dictionary and tax-
onomy (Atserias et al., 1997). Italian WordNet
(Magnini et al., 1994) is semi-automatically con-
structed from definition in monolingual dictionary,
bilingual dictionary, and WordNet glosses. Hungarian
WordNet uses bilingual dictionary, mono-lingual ex-
planatory dictionary, and Hungarian thesaurus in the
construction (Proszeky et al., 2002), etc.

A tool to facilitate the construction is one of the
important issues related to the WordNet construction.
Some of the previous efforts were spent for develop-
ing the tools such as Polaris (Louw, 1998), the editing
and browsing for EuroWordNet, and VisDic (Horak et
al., 2004), the XML based Multilingual WordNet

' http://www.lsi.upc.edu/~nlp/
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browsing and editing tool developed by Czech Word-
Net team. To facilitate an online collaborative devel-
opment and annotate a reliability score to the proposed
word entries, we, therefore, proposed KUI (Knowl-
edge Unifying Initiator) to be a Knowledge User Inter-
face (KUI) for online collaborative construction of
multi-lingual WordNet. KUI facilitates online com-
munity in developing and discussing multi-lingual
WordNet. KUI is a sort of social networking system
that unifies the various discussions following the
process of thinking model, i.e. initiating the topic of
interest, collecting the opinions to the selected topics,
localizing the opinions through the translation or cus-
tomization and finally posting for public hearing to
conceptualize the knowledge. The process of thinking
is done under the selectional preference simulated by
voting mechanism in the case that there are many al-
ternatives.

This paper illustrates an online tool to facilitate the
multi-lingual WordNet construction by using the ex-
isting resources having only English equivalents and
the lexical synonyms. Since the system is opened for
online contribution, we need a mechanism to inform
the reliability of the result. We introduce ExpertScore
which can be estimated from the history of the partici-
pation of each member. The weight of each vote and
opinion will be determined by the ExpertScore. The
result will then be ranked according to this score to
show the reliability of the opinion.

The rest of this paper is organized as follows: Sec-
tion 2 describes the process of managing the knowl-
edge. Section 3 explains the design of KUI for Col-
laborative resource development. Section 4 provides
some examples of KUI for WordNet construction.
And Section 5 concludes our work.

2 Process of Knowledge Development

A thought is dynamically formed up by a trigger
which can be an interest from inside or a proposed
topic from outside. However, knowledge can be
formed up from the thought only when managed in an
appropriate way. Since we are considering the knowl-
edge of a community, we can consider the knowledge
that is formed by a community in the following man-
ner.

1.  Knowledge is managed by the knowledge us-
ers
Knowledge is dynamically changed
Knowledge is developed in an individual man-
ner or a community manner

2.
3.



4. Knowledge is both explicit and tacit
The environment of online community can success-

fully serve the requirement of knowledge management.

Under the environment, the knowledge should be
grouped up and narrowed down into a specific domain
for each group. The domain specific group can then be
managed to generate a concrete knowledge after re-
ceiving the consensus from the participants at any
moment.

Open Source software development is a model for
open collaboration in the domain of software devel-
opment. The openness of the development process has
successfully established a largest software community
that shares their development and using experience.
The activities are dedicated to the domain of software
knowledge development. SourceForge” is a platform
for project based Open Source software development.
Open Source software developers deploy Source-
Forge.net to announce their initiation, to call for par-
ticipation, to distribute their works and to receive
feedbacks concerning their proposed software. Devel-
opers and users are actively using SourceForge.net to
communicate with each other.

Adopting the concept of Open Source software de-
velopment, we will possibly be able to develop a
framework for domain specific knowledge develop-
ment under the open community environment. Sharing
and collaboration are the considerable features of the
framework. The knowledge will be finally shared
among the communities by receiving the consensus
from the participants in each step. To facilitate the
knowledge development, we deliberate the process
into 4 steps.

1. Topic of interest

The topic will be posted to draw the intention from
the participants. The selected topics will then be fur-
ther discussed in the appropriate step.

2. Opinion

The selected topic is posted to call for opinions
from the participants in this step. Opinion poll is con-
ducted to get the population of each opinion, The re-
sult of the opinion poll provides the variety of opin-
ions that reflects the current thought of the communi-
ties together with the consensus to the opinions.

3. Localization

Translation is the straightforward implementation
of the localization. Collaborative translation helps
producing the knowledge in multiple languages in the
most efficient way.

4. Public-Hearing

The result of discussion will be revised and con-
firmed by gathering the opinions to the final draft of
proposal.

Figure | shows the process of how knowledge is
developed within a community. Starting from posting
"Topic of Interest'. participants express their supports

8 http://www .sourceforge.net/
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by casting a vote. Upon a threshold the 'Topic of In-
terest' is selected for conducting a poll on 'Opinion', or
introducing to the community by 'Localization', or
posting a draft for 'Public-Hearing' to gather feedbacks
from the community.

Topic of o
Interest Localization

Public-
Hearing

Figure | Process of knowledge development

The transition from 'Opinion’ to either 'Localiza-
tion' or 'Public-Hearing' occurs when the 'Opinion' has
a concrete view for implementation. The discussion in
'Localization' and 'Public-Hearing' is however inter-
changeable due to purpose of implementation whether
to adopt the knowledge to the local community or to
get feedbacks from the community.

The knowledge creating is managed in 4 different
categories corresponding to the stage of knowledge.
Each individual in the community casts a vote to rank
the appropriateness of solutions at each category. The
community can then form the community knowledge
under the 'Selectional Preference' background. On the
other hand, the under- threshold solutions become
obsolete by nature of the 'Selectional Preference’.

3 Knowledge User Interface for Knowledge
Unifying Initiative
3.1  Whatis KUI?

KUI is a GUI for knowledge engineering, in other
words Knowledge User Interface (KUI). It provides a
web interface accessible for pre-registered members.
An online registration is offered to manage an account
by profiling the login participant in making contribu-
tion. A contributor can comfortably move around in
the virtual space from desk to desk to participate in a
particular task. A working desk can be a meeting place
for collaborative work that needs discussion through
the 'Chat', or allow a contributor to work individually
by using the message slot to record each own com-
ment. The working space can be expanded by closing
the unnecessary frames so the contributor can concen-
trate on the task. All working topics can be statisti-
cally viewed through the provided tabs. These tabs
help contributors to understand KUI in the aspects of
the current status of contribution and the tasks. A
knowledge community can be formed and can effi-
ciently create the domain knowledge through the fea-




tures provided by KUI. These KUI features fulfill the
process of human thought to record the knowledge.
KUI also provides a 'KUI look up' function for
viewing the composed knowledge. It is equipped with
a powerful search and statistical browse in many as-
pects. Moreover, the 'Chatlog' is provided to learn
about the intention of the knowledge composers. We
frequently want to know about the background of the
solution for better understanding or to remind us about
the decision, but we cannot find one. To avoid the
repetition of a mistake, we systematically provide the
'Chatlog' to keep the trace of discussion or the com-
ments to show the intention of knowledge composers.

3.2 Feature of KUI

Poll-based Opinion or Public-Hearing

A contributor may choose to work individually by
posting an opinion e.g. localization, suggestion etc., or
join a discussion desk to conduct 'Public-Hearing' with
others on the selected topic. The discussion can be
conducted via the provided 'Chat' frame before con-
cluding an opinion. Any opinions or suggestions are
committed to voting. Opinions can be different but
majority votes will cast the belief of the community.
These features naturally realize the online collabora-
tive works to create the knowledge.
Individual or Group works

Thought may be formed individually or though a
concentrated discussion. KUI facilitates a window for
submitting an opinion and another window for submit-
ting a chat message. Each suggestion can be cast
through the 'Opinion’ window marked with a degree of
its confidence. By working individually, comments to
a suggestion can be posted to mark its background to
make it better understanding. On the other hand, when
working as a group, discussions among the group par-
ticipants will be recorded. The discussion can be re-
sumed at any points to avoid the iterating words.
Record of Intention

The intention of each opinion can be reminded by
the recorded comments or the trace of discussions.
Frequently, we have to discuss again and again on the
result that we have already agreed. Misinterpretation
of the previous decision is also frequently faced when
we do not record the background of decision. Record
of intention is therefore necessary in the process of
knowledge creation. The knowledge interpretation
also refers to the record of intention to obtain a better
understanding.
Selectional Preference

Opinions can be differed from person to person de-
pending on the aspects of the problem. It is not always
necessary to say what is right and what is wrong. Each
opinion should be treated as a result of intelligent ac-
tivity. However, the majority accepted opinions are
preferred at the moment. Experiences could tell the
preference via vote casting. The dynamically vote

33

ranking will tell the selectional preference of the
community at the moment.
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KUI heavily depends on members’ voting score to
produce a reliable result. Therefore, we introduce an
adjustable voting score to realize a self-organizing
system. Each member is initially provided a default
value of voting score equals to one. The voting score
is increased according to ExpertScore which is esti-
mated by the value of Expertise, Contribution, and
Continuity of the participation history of each member.
Expertise is a composite score of the accuracy of opin-
ion and vote, as shown in Equation 1. Contribution is
a composite score of the ratio of opinion and vote
posting comparing to the total, as shown in Equation 2.
Continuity is a regressive function based on the as-
sumption that the absence of participation of a mem-
ber will gradually decrease its ExpertScore to one af-
ter a year (365 days) of the absence, as shown in
Equation 3.

ExpertScore

count( BestOpinion) N count( BestVote)

Expertise = o = -
count(Opinion) count(Vote)
count(Vote)

count(TotalVore)

count(Opinion)

Contribution = y =
count(TotalOpinion)

4
C{)HH‘J""”}" =]= {i] .............................................. {3)
365
Where,
a+pB+y+p=1

D is number of recent absent date (0<D<365)

As a result, the ExpertScore can be estimated by

)

count( BestOpinion)

D

365

ExpertScore

count( BestVote)

count(Opinion) count(Vote)

count(Opinion) count(Vote)

count(TotalOpinion)

count(TotalVote)

If ExperScore is less than one, it is reset to one. The
value of ExperScore is ranged between 1 to 365 ac-
cording to the accuracy and the rate of contribution of
each member. This means that reliable members are
rewarded better score for each vote. However, the
expertise of the member is decreased according to the
continuity of the participation. By means of the Fx-
pertScore, we can rank the opinions precisely and



yield reliable results, especially for the results pro-
duced by an online community.
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4  KUI for Multi-lingual WordNet Construction

& cht { baark

There are some previous efforts in developing Word-
nets for Asian languages, e.g. Chinese, Japanese, Ko-
rean (Choi, 2003), (Choi et al., 2004), (Kaji et al.,
2006), (KorLex, 2006), (Huang, 2007) and Hindi
(Hindi Wordnet, 2007). The number of languages that
have been successfully developed their Wordnets is
still limited to some active research in this area. How-
ever, the extensive development of Wordnet in other
languages is important, not only to help in implement-
ing NLP applications in each language, but also in =L
inter-linking Wordnets of different languages to de- Figure 2 KUI Participation page
velop multi-lingual applications to overcome the lan-

guage barrier. Figure 2 illustrates the translation page of KUI'. In
We adopt the proposed criteria for automatic synset  the working area, the login member can participate in
assignment for Asian languages which has limited  proposing a new translation or vote for the preferred
language resources. Based on the result from the  {ranglation to revise the synset assignment. Statistics
above synset assignment algorithm, we provide KUl of the progress as well as many useful functions such
(Knowledge Unifying Initiator) (Sornlertlamvanich, 4 jtem search, record jump, chat, list of online par-
2006), (Sornlertlamvanich et al., 2007) to establish an  {j¢ipants are also provided. KUI is actively facilitating
online collaborative work in refining the WorNets. members in revising the Asian WordNet database.
KUI allows registered members including language
experts revise and vote for the synset assignment. The
system manages the synset assignment according to  ©w=- O B A6 Jue S e @ 3w W U H
the preferred score obtained from the revision process. P i TR T
As a result, the community WordNets will be accom- &,,4, b
plished and exported into the original form of Word- | mm-e : ]

o
Dmecpacr, 1o Car et s st e Trarsieng coren b Prieg Sreggetin i fubkc
B e

© g | (20088 (Far |

Net database. Via the synset ID assigned in the | &=

WordNet, the system can generate a cross language

WordNet result. Through this effort, an initial version ey : =

of Asian WordNet can be fulfilled. Sl e G O = T
Table 1 shows a record of WordNet displayed for g - T o

translation in KUI interface. English entry together | ¥, | S oo = =

with its part-of-speech, synset, and gloss are provided | * - = i

if exists. The members will examine the assigned lexi- E: ——

cal entry whether to vote for it or propose a new trans- | I I_'“”‘F_T g

lation. - : —

Figure 3 KUI Lookup page
Car

Figure 3 illustrates the lookup page of KUI. The re-
turned result of a keyword lookup is sorted according
to the best translated word of each language. The best
translated word is determined by the highest vote
score. As a result, the user can consult the WordNet to
obtain a list of equivalent words of the same sense
sorted by the languages. The ExpertScore provided in
KUI will help selecting the best translation of each
word.

[Options]
POS : NOUN
Synset : auto, automobile, machine, motorcar
Gloss : a motor vehicle with four wheels; usually
_propelled by an internal combustion engine;
Table I A record of WordNet

5 Conclusion

KUI is a platform for composing knowledge in the
Open Source style. A contributor can naturally follow
the process of knowledge development that includes

¥ http://www.tcllab.org/kui
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posting in '"Topic of interest', 'Opinion’, 'Localization’
and 'Public-Hearing'. The posted items are committed
to voting within the community to perform the selec-
tional preference. The results will be ranked according
to the vote preference estimated by the ExpertScore
for the purpose of managing the multiple results.
'Chatlog' is kept to indicate the record of intention of
knowledge composers. A contributor may participate
KUI individually or join a discussion group to com-
pose the knowledge. We are expecting KUI to be a
Knowledge User Interface for composing the knowl-
edge in the Open Source style under the monitoring of
the community. The statistical-base visualized 'KUI
look up' is also provided for the efficient consultation
of the knowledge. We introduce KUI for Asian
WordNet development. The ExpertScore efficiently
ranks the results especially in the case that there are
more than one equivalent.
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