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Part 1

Getting Started with Machine Translator
ICE2002

At the beginning of the new millennium,
we proposed the concept of intercultural collaboration
where participants with different cultures and languages
work together towards shared goals.



Intercultural Collaboration Experiment 2002

Develop open source software using machine translation
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Multi-Language BBS

Translation among
Japanese, Chinese,
Korean, Malay, and
English

31,000 messages in one
year.

A TransBBS — Microsoft Internet Explorer
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which is good for me. It
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Example Discussion
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Translation Pentagon for ICE2002

m Hard to collect translation
engines to cover five
languages.

m Hard to understand their
contracts.

m Hard to evaluate their
services.

= Hard to get budget to cover
expenses for machine
translations.

m Hard to customize provided
services.
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Part 2

The Language Grid Project

on 1 Coquitrve Technalegies
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We believe that fragmentation and recombination is the key
to creating a full range of customized language environments
for different types of user activities.



The Language Grid
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From Language Resources to Language Services

Dictionary (Data) S
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Accurate > | disaster shelter

word
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Dictionary iR
Dictionary Service

I Parallel Text (Data)

e STV RIS, RO SEVPRTT.

> | In the case of disaster, people should be
evacuated to a school nearby their house.

@' Wrapping
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Participants and Services

e Participants (22 countries, 170 groups)
— University/Research Institute

e Kyoto Univ. (Japan), Univ. of Indonesia, ITB (Indonesia), Shanghai Jiao Tong Univ. (China),
Univ. of Stuttgart (Germany), IT Univ. of Copenhagen (Denmark), Princeton Univ. (U.S), DFKI
(Germany), CNR (Italy), Chinese Academy of Sciences (China), NECTEC (Thailand), and more.

— NPO/NGO/Public Sector

e NGOs for disaster reduction, NGOs for Intercultural exchange, Public Junior-high schools, City
Boards of Education, and more.
— Corporate (CSR activities/language resource providers)

e NTT, Toshiba, Oki, Google, Kodensha, Translution, and more.
180

Language Services (225 services)
— Machine Translator

e J-Server (ja/en/ko/zh), Web-Transer
(Jja/en/ko/zh/fr/delit/es), Toshiba

160 | Affiliated Operation Centel

140 - O0thers

120 | )
OCompanies

(en/zh), Parsit (en>th), Google 100 | A e BB
Translate (51 languages), and more. 80 | .
— Bilingual Dictionary, Concept Dictionary 60 | ONPOs and NGOs

- EDR , Wordnet, Life Science Dictionary, ,, |
Multi-language Glossary on Natural
Disasters, and more.

BUniversities
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0

— Parallel Text g
. A R A RRIARIAIA R IARMIANN - B Research Organizaitons
— Morphological Analyzer %Qw\%%%%%\

— Dependency Parser

Operation from December 2007




Language Grid Applications
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Shared Screen Multilingual Chat System Multilingual Medical Communication Support System (2007)
for Junior High School (Wakayama University and NPO Center for Multicultural Society, Kyoto)
(2007) Award for Encouragement from the Minister of State for Special Missions at the

(Developed by three master students in 10 days) commendation of the promoter of barrier-free universal design in 2009



Conference Support System by Human-Machine Cooperation

Enhance translation quality by human-machine cooperation

e Automatic speech recognition helps human dictators.

e Dictators modify the text so
that machine translators can
create better results.

e Translation service
cooperates domain specific
dictionaries.

o B
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Dictator(en) Audience(ja, zh)



Software is Available!

e Service Grid Server Software: SERVICE GRID

— http://servicegrid.net/oss-project/

Open Source Project Community Site

— Source code repository:
http://sourceforge.net/projects/servicegrid/

* Language Grid Multilingual Studio: i

* Language Grid
— http://langrid.org/developer/ U Multilingual Studio

— Source code repository:
https://github.com/langrid/langrid-php-library

e Language Mashup: GET IT ON
— Will release from Google Play & App Store V\ (;OOSIC p|ay

)
/|

Available on the
. App Store |




Language Grid Software (Available on Sourceforge)

Web Browser Application System
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Open Language Grid 15

The Language Grid
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Language Mashup: Personal Grid for Language Services

N

LanguageMashup

Execution Settings Account Wrapper Management

name service type

KyotoUJServer Translation Q

AndroidSpeechRecognition DeviceSpeechRecognition
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Commercial language services | Academia language services
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B Android version and iOS version will be released.



Language Grid Operation Centers

Share 225 language services among Language Grid Operators

Y

Xinjiang Operation Center
(Xinjiang Univ., 2014-) (Kyoto Univ., 2007 -)

Kyoto Operation Center

Federated Operation of the Language Grid

Central Asian Languages

e

South-East/South Asian Languages

Il East Asian Languages

Bangkok Operation Center
(NECTEC, 2010 - )

Jakarta Operation Center
(Univ. of Indonesia, 2012 -)




International Collaboration
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Role of the Language Grid

Real World
/ \ Language Grid
Generalization Customization
A small number of A large number of
professional researchers non-professional users

Natural Language
Processing

Computational Model



Part 3

Intercultural Collaboration Project in Vietnam

Tien My Commune, Tra On District, Vinh Long Province, Vietnam, Jan 5t, 2013

Farmers have difficulties in reading/writing messages.
A youth-mediated communication (YMC) model was invented,
where the children act as mediators between their parents and experts.



Agriculture Support Project in Vietnam

Our Idea is to Realize Agricultural Knowledge Communication between
Japanese Experts and Vietnamese Farmers via Youth

Parents

Agriculture

Vietnamese Apeeeis
Farmers
X e J
- apanese
* ® =

Other Media Includes Available Language Services

Mobile Phones Japanese-English-Vietnamese Translation
Sensors Agricultural Dictionaries

Pasgports Agricultural Parallel Texts

Recipe Cards Vietnamese Speech Synthesis




Combining Language Services

Japanese: LA DEFE LT, HEZL®K
BE, HEHYZELTTEL,
Vietnamese: Chuan bi dat la két hgp gitra canh

Viethamese

Experts 4 tac dgt, f;ay bura va dap. bd.. o Farmers
(English: Land preparation is a combination of
tillage of the soil, puddling and levee painting.)
Composite Translation Example-based Composite Composite Best Translation
Service with Dictionary Translation Service Selection Service
g < Ig S o T
[ [ . . [ i
Japanese- %%' @%’ Japanese @%’ @%’ Example- Best
English Multilingual Part-of-Speech Multilingual Based Translation
Translator pictionary Tagger Parallel Texts ~ _Machine Selection
i for Agriculture [ g for Agriculture  Translator 0= Online
E : P il e E i Consultation
. [] ik i by Human
English- Vietnamese Back
Vietnamese Part-of-Speech Japanese Translation
Translator Tagger Delgendency
arser

¥ Multilingual Dictionary for Agriculture (YMC Rice Dictionary, Japan Agriculture Dictionary) is provided by NPO Pangaea,
Japan National Agriculture Research Center, Vietham MARD. Entry Number: 3,099 (Sep. 2014)

¥ Multilingual Parallel Texts for Agriculture (YMC Rice Parallel Text) is provided by NPO Pangaea, Japan National
Agriculture Research Center, Vietham MARD. Entry Number: 2,485 (Sep. 2014)



Overview of YMC-Viet Project

YMC-Viet is a Project Organized by Different Stakeholders

* Organizations PANGAER (AN
— Kyoto University: Multilingual Communication o Croes?
— NPO Pangaea: Education, Activities
— University of Tokyo, Mie University : Agricultural Knowledge mmiiimmfm g
— Vietnam National University : Local Arrangements =
— MARD, DARD: Planning and Controlling Experiments V

e Schedule @ e n{f

— 2011/02 ~ 2011/03 1st Experiment (Thien My, Vinlong Province)

— 2012/10~ 2013/01 2nd Experiment (Thien My, Vinlong Province)

— 2013/09 ~ 2014/01 3rd Experiment (Thien My and Dong Thanh, Vinlong Province)
— 2014/02 ~ 4th Experiment (Dong Thanh, Vinlong Province)




Example of Experiment Schedule

Each Experiment Takes 4-5 Months
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“In Vietnam, more than 1 Million farmers need a support from the YMC project.”
Dr. Nguyen Viet Chien (Vietham MARD)




User Interface for Youth
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User Interface for Youth
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User Interface for Expert
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Language Communication Model 29

Language Communication Model in 15t Season

Japanese Expert Parallel Texts Vietnamese Youth
( JA-VI)
Human Machine Post-
Translation Translation Editing
(JA-EN) (EN-VI) (VI-VI)
N Japanese-English ™  Vietnamese
£ 4 Bridger &b Bridger

- Enabling monolingual bridger for all languages
- Improving agricultural dictionaries and parallel texts

Language Communication Model in 2"¢ Season

- Japanese Expert Parallel Texts Vietnamese Youth @
" Machine " Machine Post-
P(r‘?AE_i;E\r)]g Translation P(Oé'lt\igmg Translation Editing {)
(JA-EN) (EN-VI) (VI-VI)
N Japanese English ™ Vietnamese
¢ 4, Bridger Bridger & » DBridger




Performance

Accuracy of Ja-Vi Translation (5 levels)

(92}

I

w

N

[EEN

L Experiment in 2"d Season =~ _..__._______¢

(Accuracy: 4.28; Duration: 77min)

Final Process in 15t Season
(Accuracy: 4.40; Duration: 102 min)

Refined Process 2 in 15t Season
(Accuracy:2.67; Duration: 20 min)

Refined Process 1 in 15t Season
(Accuracy: 2.14; Duration: 10 min)

Initial Process in 15t Season

(Accuracy: 1.36; Duration:0.01min) | | |

25 min 50 min 75 min 100 min 125 min 150 min

Duration of Translation Process (an A4 page of sentences)

30



This project aims at increasing the yield of rice. One project member, an
agricultural expert, recognized the lack of nitrogen in this particular rice field,
and suggested farmers to use fertilizer a little more.

The farmers did not follow this advice, since they believe bugs will gather
from neighboring fields, if they increase the amount of fertilizer.



0JSIA B

!

One of the goal of this project is to reduce the mount of agrichemical.
Employees of the local government heavily involved in the project
organization to help farmers’ children to learn ICT.

Later, it appears they are selling agrichemical to farmers as their side business.



Three Layer Communication Model

Organizational Communication

MARD

DARD

Knowledge Communication

Vietnamese Agricultural Data >
Farmers Japanese
: : Experts
Language Communication XP
Vietqamese English @' Japanese| (&€
Bridger AWN' Bridger %_.’_@ Bridger
Vietnamese Vi _ EN_ _' > JAL
Youths Machine Translation
< Agricultural Knowledge
VNU NPO Kyoto
Pangaea Univ.

Univ. of
Tokyo

Mie
Univ.




Part 4
Ongoing PhD Research

Laboratory for Global Information Network
Department of Social Informatics, Kyoto University



Ongoing Research

Human Interaction Analysis

Creating conversational common ground machine translations (CSCW 2006, CHI 2009)
Collaborative translation by monolinguals with machine translators (IUl 2009)

Analysis on multilingual collaboration (CSCW 2013)

Agent metaphor for machine translation mediated communication (Ul 2013)

Open smart classroom (IEEE TKDE 2009)

Service Selection and Composition

Horizontal service composition (ISWC 2006)

Predicting and learning executability of composite web services. (ICSOC 2008)
Reputation-based selection of language services. (SCC 2011)

User-centered QoS computation for web service selection (ICWS 2012)
Dynamic service selection based on context-aware QoS (SCC 2012)

Policy aware service composition (SCC 2015 best paper, IEEE TSC 2015)
Dynamic sliding window model for service reputation (SCC 2015)

Service Architecture

A hybrid integrated architecture for language service composition (ICWS 2008)
Service supervision (ICWS 2009, SCC 2010)

Market-based QoS control for voluntary services (SCC 2010)

A service binding framework for open environment (SCC 2012)

Service Grid Federation Architecture for Heterogeneous Domains (SCC 2012)
Cascading failure tolerance in large-scale service networks (SCC 2015 , IEEE IoT 2016)

Language Resources and Services

Emotions and pictograms in language services (ESWC 2008)

Context aware service composition for pivot translations (IJCAI 2009)
Constraint approach to context based word selection (IJCAI 2011)

Pivot-based dictionary creation for low-resource languages (ACM TALLIP 2015)



Policy-Aware Optimization of Parallel Execution of Composite Services

Research Problem ™\

» Service providers employ policies to control parallel execution of their
provided services based on arbitrary decisions

» Different providers may have different parallel execution policies |
» Service users, cannot change the service providers’ policies

Example: Different parallel execution policies of real
translatlon serv1ces

*—+ Bing translatmn service
=—a Google translation service ]

70000

60000

50000+
40000

* Need to adapt services’ invocation to the services’ policies 30000¢

* A composite service is combination of different atomic services

* Need to consider all the atomic services’ policies to determine the
\_ optimal degree of parallelism (DOP) of the composite service. ) : . 5 5 i S

" " Number of concurrent processes
Existing Approaches )

* Existing studies on parallel execution in HPC consider trade-offs among several criteria, e.g. execution time, energy
consumption, and resource usage to optimize parallel execution of applications (Freeh et al., 2007; Curtis-Maury et al., 2008).

* Existing approaches on composing composite service which can attain the optimal QoS (zeng et al. 2004; Canfora et al., 2008)
Existing approaches fail to consider atomic services’ policies in determining the optimal DOP of composite services. )

Execution time (ms)

20000}

10000

0

-

* Prediction Model:

- Use data parallelism and pipeline execution to
execute composite services

- Embeds the service policies into formulae to calculate

* Finding the optimal DOP: \
* Parallel Execution Policy Model:

- Define three types of parallel execution
policies: Scale-down, Restriction, and Penalty

- The optimal DOP: Where the
composite service attain the best
performance improvement.

- Estimate execution time of an atomic service
wth number of concurrent processes: f(n)

in identifying the
optimal DOPs

- Create different formulae for different structures:
Sequential, Parallel, Conditional, and Loop.

fin) B i execution time of composite services. |
8 B ! noen tn tn, ' the optimal DOP is estimated.
g '© e e @ I --- - !
g - thth e -
= : fiw) T L P i Experiments are co_nducteq on
E () = fL(n) + ——= /] ’ + ' real-world translation services:
2 i /n Pipeline processing time-line I
] i i i I !
o : ‘ ‘ : : :

I 2 T | Generally: kfi(n) — max fim) Our proposed
Number of concurrent processes ! f.(n) = max_ f;(n) + E[Lk] : model has good
: R [M/n] ' prediction accuracy

I Mai Xuan Trang, Yohei Murakami and Toru Ishida. Policy-Aware Service Composition: Predicting Parallel Execution Performance of
Comp05|te Services. IEEE Trans on Services Computing, 2016. Best paper of SCC 2015.




Cascading Failure Tolerance in Large-Scale Service Networks

Research Problem

» Cooperating services in large-scale service networks, e.g. services in the Internet of Things, are interdependent to each other
and potentially experience cascading failure.

» Cascading failure in service networks occurs when failure of one service causes its dependent services to be also fail. For example,
in service composition, failure of a component service may cause the composite service becomes unable to function properly.

Understanding cascading failure is important for designing tolerant service networks.
Service network tolerance to cascading failure is determined by the network topology and the services interdependency.
There is a lack of research addressing cascading failure in service networks.

-

Existing Work

* Load-based cascading failure has been widely addressed in power network

* In power network, failure propagation is triggered by load-redistribution. This is contrast to cascading failure in service network,
where the propagation is driven by the dependency between services.

* Random network topology provides better tolerance to load-based cascading failure than the other network topology (scale-free
and exponential network topology)

J
~

. J
The effect of (alt) on cascadin . .
0.10 failufe in sérviJce neftworks i )
|+ scale-free  —— exponential —— random | | Qur important findings are as follows:
g * Scale-free topology provides better tolerance, followed by exponential and
£ 008 random topology.
% * The effect of network topology on tolerance is more significant on lower
= degree of alternative (the average number of alternate services for each
= 0.06 component service).
g * The number of nodes experiencing cascading failure increases as the
g inverse of the degree of alternative.
3" - Adding few alternate services for each component service could
'«3 significantly improve the tolerance if degree of alternative is
3 oo currently low (e.g. degree of alternative < 3).
[ * The number of nodes experiencing cascading failure is
= somewhat linear to the average number of component
0'0%.0 0.5 1.0 1t5 2.0 2.5 3.0 3.5 4.0& services (degree Of dependency) )

Kemas Muslim Lhaksmana, Yohei Murakami and Toru Ishida. Analysis of Large-Scale Service Network Tolerance to Cascading Failure. IEEE
Internet of Things Journal, 2016.




Dynamic Sliding Window Model for Service Reputation

Research Problem ™\

* Service consumers have no or little direct experience to select a service
provider among the functionally equivalent services.

* Reputation system is proposed as an assistant tool.
* However, reputation system may vulnerable to unfair ratings.

e Adulating ratings and defaming ratings can cause the reputation value
increase or decrease deliberately.
* Reputation value should reflect the latest dynamic changes

\_ e Especially in e-commerce, the time lag problem is vital for transaction. J

Reputation value
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Example of average algorithm in most
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e-commerce websites.

AN i
A : - -  Expectation value

qoor «
|| A

i ol

]
i
il s
il Py

i

'y

i
s
.
r Y

i st

Mixed rating score

& & pAverge on fixed window size:80

== Averge on fixed window size:5

20 40 &0 an

100 120 140 160

Rating count

Existing Approaches

distribution. (Jgsang et al., 2002, Teacy et al., 2012).
* Vulnerable to unfair rating if malicious users are majority.

L Fixed unfair rating pattern is assume to detect and mitigate the unfair rating.

* Bayesian reputation system: The reputation value is updated and learned from behavior history based on the beta

* Olfaction-based algorithm(OACR): Dynamically assign weight on unfair ratings. (Wu et al., 2013)

~

* Rating-ratio based DSW Model:
* Dynamic Sliding Window Model (DSW):

- Dynamically detect the appropriate window
size using linear regression algorithm on the
ratings.

- Modelling the ratings: Suppose we have the
observed ratings r, the predicted reputation
value f(x) = kx + C can be evaluated as:

dinp(k,C|r) dlnp(k,C|r)
k== =%

- Filtering out unfair rating: Base on f(x), the !
deviation of next received rating is calculated
and unfair ratings will be detected as small

robability event.

time span to detect the unfair rating.
' OACR.

various behavior patterns:

- Sinusoidal:(Vogiatzis et al., 2010).

- Can relax the limitation that fixed unfair rating
sequences are required to detect unfair rating in

* Evaluated the accuracy and robustness on

- Nearly 50%~60% users on eBay did not leave their
feedbacks[Cabral et al., 2010]. While malicious users
tend to give every rating after transaction.

- By calculating the rating ratio in a suspicious rating

- Constant:(Zaki et al., 2009, Vogiatzis et al., 2010).
- Linear and pairwise:[Wu et al., 2013, Zaki et al.,
2009, Vogiatzis et al., 2010, Sabater et al, 2001).

J
* Convergence: \
- Compared with OACR algorithm,

DSW has the convergence advantage.

OACRL
- OACRZ

Bl e s DswW

Averge

Messn abeciube emor
.

(] Z00 A00 (0] 800 100
fatir -

Our proposed
model
outperforms the
existing
reputation
system by 40%
on average.

iXin Zhou, Ishida Toru, Yohei Murakami, Dynamic Sliding Window Model for Service Reputation. IEEE SCC, 2015.




An Optimization Approach to Pivot-based Bilingual Dictionary Induction

= — Example: A Pivot-based induction when word senses are:
esearc roniem unknown

« Bilingual dictionaries are essential for many tasks in NLP and IR (agh—b1)cy)
* but available only for well-resourced languages such as English and Chinese. | input: w@

* Traditionally extracted from a large amount of parallel corpus (Wu, 1994). @A@ c3)
* however, parallel corpus remain scarce and are expensive to obtain. v

* Pivot-based induction is an alternative for less-resourced languages: @v@ | 3
*Induces a new dictionary from existing two using a pivot language. Output: )@
\ * Precision is often low due to ambiguity problem caused by polysemy words. (DN @\
Less precise High precise

Existing Approaches N

* Word sense data are obtained from additional resources such as WordNet (Istvan and Shoichi 2009).
 Parallel corpus, comparable corpora, POS tagger or structures of input dictionaries are utilized to measure the semantic
distance between a cross-lingual word pair (Kaji 2008; Shezaf 2010; Saralegi 2011; Bond 2008; Tanaka 1994).

Most approaches require an additional resource or have low performance because the data incompleteness is not considered. )
g OurSolution h
« Intra-family languages: 1o Assumption: i» Modeling as an optimization problem:

- Share large parts of their lexicons. [ Lexicon of intra-family languages are ) Objective
-44% ~ 94% among Turkic languages. one-to-one (1-1) mapping. (1) Find as many as one-to-one mapping pairs.
(2) Minimize the addition of incorrect meanings.

' Subject to
(1) A 1-1 pair is unique and share same meanings.

- Realize the assumption as a set of constraints.
- Find missing meanings and measure their
chance of being missing as weights.

% i Kyrgyz:Kazakh:Uzbek Uyghur
Kazakh = 92
Uzbek | 82.9 @ 82.8
Uyghur  83.8 | 81.9 | 86.3

e SAT-based formalization + free solver

f
{

Turkish  64.9 64.8 67.2 66.7 Our method outperforms
' ' o ' a baseline method by 10%
A partlafl Lexll.costatlstlcal Matrix more precision under
€l ILIAIE L iU Eges similar recall.

L (http://turkic-languages.scienceontheweb.net) 5 A statistical calculation based on structure

i Mairidan Wushouer, Donghui Lin, Toru Ishida, and Katsutoshi Hirayama. A constraint approach to pivot-based bilingual dictionary induction. ACM
i Transactions on Asian and Low-Resource Language Information Processing, 2015(1):4:1-4:26, November.
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Information Sharing Among Countries

A Perspective from Country-Specific Websites in Global Brands

Research Problem \ Example: Inconsistency in Cross Site Content
. . . 7 Content X Published
* Global brands publish huge volumes of content collaboratively in several contentx @ Frl s
. .« fe —
Iangu-ages (both shared and unshared languages) in country-specific Conflict i »_
websites. a7 |\ @ ;
* Problems in Information Sharing among countries via country-specific et B
websites arises from @:‘,c_)n‘tentx
* Presence of outdated content, conflicting content. ‘@& /| ME Outdated
* Some countries have common language, some are multilingual so ContentX "5 /' 1} } igde EastAilca
\_ inconsistency occur even between same language or beyond it. Consistent @ ‘“’ZA
North America

Existing Studies and Hypothesis h

» Several Categories of content published in websites that vary with cultural groups. . (Robbins et al., 2003)
* Globalization, Glocalization, Localization are current trend in design (Singh et al., 2014) but what about content categories

Hypothesis 1. Propagation among country-specific websites is constrained by content categories: Corporate Information,
Product Information, and Customer Support Information.

. J
m Complete Graph: Total Comparison: 480 m = Propagationin All = Propagation inSome = No Propagation h
EJ - Global: Propagation to  Regional and Local : Local : No
= g all is high Comparable Propagation  Propagation is high

120 1 and No Propagation ml
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No. of 80
Comparisons %
18%
40
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I
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1

1

/Webpage Samples of content categories B 2 & @ O
collected from Global Brand _—J® AT (I Y =

49%

- Corporate Information Product ™~ N
Information and Customer Support UE " Y @ )

\ Information y, ‘

/~ = = \ {5 e A
Propagation among websites compared p @} @ =
- Complete Graph I % @
4 - Website Pair [ET
Website Pair: Total Comparison: 1680
,.'r ]

e Corporate and Customer support related information
tend to be shared globally and locally while product
related information is both locally and regionally
suitable for sharing

e Corporate related information also showed tendency
for high coupling between websites suggesting the
suitability for rigid consistency policy

¢ Global Brands selected are ranked
highly in globalization web report card.

. P 7o)
L Countries from each geographic region is chosen(\'/ (us

.Parlyar A., Murakami, Y., Lin, D., & Ishida, T. Information Sharing Among Countries : A Perspective from Country-Specific Websites in
| ' Global Brands. In Journal of Information and Knowledge Management (JIKM) Volume 15, Issue 02, June 2016.




Crowdsourcing for Evaluating Machine Translation Quality

Research Problem \

Evaluate Translation Quality

*The recent popularity of machine translation (MT) has increased the | ¢
d d f th | t ft I t Please read a Chinese sentence and English translations.
emand for the evaluation of translations

Please evaluate all the translations by adequacy.
+ Adequacy: refers to the degree to which information present in the original is also communicated

* Manual checking by a bilingual professional and automatic « Finally, pleace answer the questionnaires.
evaluation like BLEU have problems in cost or quality Evaluation Tasks:
- MT evaluation are used in broad objectives, therefore various Shivsis Seange B T
comparison scores are needed praRn)— el SIER AR s PO e S| (Moch mesning)
_/ FIR AR (1R AR, shown in Fig. 1). 2 ELuttIe)meamng)
1 (none;

Existing Approaches ~

*Ranking tasks of five translations are conducted by crowdsourcing workers. Results of five workers showed the 60% agreement with expert
ranking data[Callison-Burch, 2009]
*Multimedia evaluation based on pairwise comparison offered the less cost an good quality evaluation[Chen, 2010]

Existing approaches are relative evaluations, not absolute evaluations; they did not analyzed crowdsourcing evaluation by
\_ translation or machine translation systems

J
@ Oursolution )

TR e e A

Sentence-score: relative evaluation between
translations of the same source sentence

Ssentence(i,€) = {si1(€), ...,sin(e)}

System-score: average score of machine translation
systems in the given dataset

Ssystem(e) = {Zﬁl Sil(e) Zﬁl Sin (e)}

. .
* Evaluation Scores Experimental statistics i. Experm'1ental Result ) )
- We applied three scores to consider the =24 workers participated I Translatlon-score:.Workers tgnd to assign higher
possibility of crowdsourcing evaluation - 23 translation systems E scores to low-quality translations
Translation-score: absolute score for each translation .igzc;u;;f]:it;::?:totm | Sentence-score: Large difference in source
’ i sentence and evaluation metrics
1

511 (crowd) | ()] a q
L s (expert) « m System-score: High correlation between crowd
3 [Ssenconce(1.crowd) workers and expert

: Scencence (1, €Xpert) Crowdsourcing
Ln| sy,(crowd) Workers
E‘“ (expert) ] | Evaluate Experimental result showed

I
|
. 0.88 correlation in system
Seransiation (CTOWd) : . 3 . .
L cransiason (exPeT?) ‘ @ | score, which is promising to
pel 1

use crowdsourcing to select
the best translation system

5 =0 5
m m




How Non-Native Speakers Perceive Listening Comprehension Problems

Research Problem

* Non-native speakers (NNSs) often face comprehension difficulties when
listening to native speakers (NSs)’ speech, particularly in real-time settings

e Support for NNS:

e providing speech translation (Wahlster2000)

» providing automated transcripts (Pan et al. 2009)
\_° adding artificial delays (Yamashita et al. 2013)

\

* Qur goal: to design an adaptive
system which automatically
changes the type of support based
on NNSs’ changing needs.

* the types of comprehension
problems faced by NNSs

* how these problems are perceivedj

Existing Approach . A

* identified listening comprehension problems faced by NNSs from a cognitive
perspective through a retrospective approach.

* main data source: weekly diaries kept by 40 students (Goh 2000)

providing multiple technologies
may pose NNS extra burden

one technology is not all-round

1

3

common
problems

transient
problems

problems

Our spdy 12 types of problems (366 problem occurrences)

j al-ti T(d i
(retrospenye) (reat-time) 30 T(dur)  #Donot rccogmzc words they Know
| Pattern 1 (i diate)
|| 4 Confused about unexpected word appearance - two n ery
w / \ Unsure about the meaning of words Id e rk])tilfl ed
oF ﬁ roplems
® Pa rtici Qa nts Pattern 2 i '+ Cannot chunk streams of speech p

| (extant)

* 40 NNSs (20 Japanese; 20 Chinese)
* 20 NSs
* Procedure

| ®Unable to form a mental representation from words heard

cluster analysis

! ‘Understand words but not the intended niéséaj_!e o
Pattern 2 (extant)

* During the task, participants
pressed a button whenever they

encountered a comprehension Pattem 1
(immediate i earlier problems
pr0b|€'m ) Pattern 3 | # Concentrate too hard or unable to concentrate
* Next, they explained each 0 (delayed) o
problem, the point at which they <) nY | S Confeseshou e Loy o 1. o mmeng ._
’ / -y
recognized the pr0b|em, and for K L.y \TLmé; 4 Quickly forgctuhal is heard PallerqS(dela}'ed)I‘E
H N 0 — — — e s
how long it persisted L’ : 5 15

15 classified into three patterns,
based on the persistence and
the time taken to perceive them

10

| +Neglect the next part when thinking about meaning
| -Miss the beginning of texts

. = Do not understand subsequent parts of input because of

i Xun Cao, Naomi Yamashita and Toru Ishida. How Non-Native Speakers Perceive Listening Comprehension Problems: Implications for Adaptive Support

Technologles CollabTech, 2016.




Current challenge: Indonesia Language Sphere Project 43

e Although more than 700 languages are spoken
— Numbers of speakers decreases in a half of these languages (341 languages)

— Only 20 languages has 1 million speakers
(http://www.ethnologue.com/)

e UNESCO acknowledged 148 Indonesia languages as endangered languages
(http://www.unesco.org/languages-atlas/)

 Regional language speakers are rapidly decreased due to the education
policy or migration to urban area

-> Protection and preservation of regional language is urgently needed
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