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Abstract

Language resources such as parallel-text messages and Multilingual Expres-
sion Tools (METs), which support searching and rewriting messages, are
available in many multicultural fields; including schools where foreign students
are studying. However, these METSs present a common difficulty: the lack of
parallel-texts. Thus we aimed to share language resources among METs.

Service Oriented Architecture (SOA) has the potential to achieve this. On
SOA, METs can search each others’ resources which are wrapped as web ser-
vices, in order to extend their contents. The problem is that, because each lan-
guage resource has a different categorization criteria, METs cannot accurately
pick up the parallel-text which their users need from the shared resources.

To solve this problem, we adopt the metadata-driven approach: RDF meta-
data are attached to parallel-texts, and a SPARQL queries are attached to each
category in order to collect parallel-texts which suits the category.

Within this approach, there are two issues to be solved.

Architecture which preserves the merits of existing frameworks
Previous studies on incorporating metadata technology to SOA spoil some
merits of original SOA frameworks. They often standardize services’ inter-
faces to achieve the interface-level interoperability, and implement access
control mechanisms to protect the intellectual property rights of providers.

We should design architecture that preserves these two achievements.

Metadata design process which can reflect implicit categorization
models of users To realize metadata-driven data sharing, we need me-
tadata vocabularies which cover all essential aspects of parallel-texts. Guide-
lines for designing vocabularies are already proposed. However, previous
guidelines assume that designers clearly know which aspects of resources
are important for categorization. But in our case, they are not clear. Thus we

should first find a way to capture implicit categorization model of users.



In this paper, we propose an architecture and a metadata design process to
solve those issues and enable sharing of language resources among METs.

For the first issue, we propose an architecture which incorporates a metada-
ta repository outside original services. This repository behaves not as a “broker”
like previous studies on data integration with SOA, but rather as a “registry”. A
“broker” not only executes query sent from MET, but access data sources on
behalf of MET. This violates the access control mechanism. In our architecture,
METs collect and integrate data by themselves, thus the access control me-
chanism is preserved.

The architecture can also preserve the original interoperability. We add only
one argument to the search methods of standard interfaces, in order to realize
search specifying URIs. This can adapt original web services to metada-
ta-driven search, with preserving their interface-level interoperability.

For the second issue, we extend the previous guidelines to incorporate two
bottom-up steps. In those steps, we enumerate categorization criteria of users
through manual categorization, and then transform them into properties.

As a practical application, we have designed metadata vocabularies for cate-
gorizing parallel-texts, using findings from manual categorization of 1,444 pa-
rallel-texts. We have finally evaluated the expressiveness of the vocabularies
compared to existing vocabularies designed top-down.

The contributions of this research are summarized as follows.

Incorporating metadata technology on existing SOA architecture We
proposed an architecture which incorporates metadata repository as “regi-
stry” rather than as “mediator”. This extends existing SOA architecture to
operate flexible data search utilizing metadata, without violating original in-

teroperability or access control mechanisms.

Proposing metadata design process driven by manual categoriza-
tion We proposed a metadata design process which starts from the step of
categorization by hand and thus can reflect the categorization model of users.

The effectiveness of this bottom-up process is shown by an experiment.
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Chapter 1 Introduction

With the background of globalization and the spread of the Internet, multi-
cultural fields and opportunities for intercultural collaboration are increasing.
The result is more people are encountering the language barrier. In fields of
school education, for example, teachers who are not good at foreign languages
have to send messages about school events in languages like Chinese, Portu-
guese or Spanish. In such situations, language resources such as multilingual
glossaries and parallel-texts, built up by communities, come into play.

However, searching parallel-texts from paper-based resources and rewriting
them are troublesome tasks. Thus, the parallel-texts are categorized into some
categories in accordance with texts’ usages or themes and made accessible via
web browsers. Some of them are also equipped with function that helps users
to rewrite parallel-texts. In this paper, we call the tools that present language
resources in an easily reusable form as “multilingual expression tools” (METsS).
METs are currently being used in various fields, such as education, medical
care, and disaster prevention [9][19].

Parallel-texts are translated by human experts and provide higher quality
than machine translated texts. These METSs, however, face a common difficulty:
they do not own enough parallel-texts to allow users to express what they want
to say in the necessary language. This means that an expert who can use each
language is necessary to offset the language resource shortfall. This approach,
however, is constrained by insufficient experts and/or budgets.

In this paper, we aim to share language resources among independently de-
veloped METSs to empower the contents of each MET.

Service Oriented Architecture (SOA) is a key technology to integrate data
among various tools. Language resources in METs are wrapped as web services
which allow METs to easily cross-search through them. We call a web service
that wraps language resources in a MET as “language web service” (LWS).

Achieving the accessibility, interface-level interoperability and system for
copyright management are the important topics in the area of resource sharing

on SOA, and there are studies which focus on these problems. The Language



Grid [11][10], an infrastructure for language resources which this paper use as
practical example, deals with such problems by providing standard interfaces
for language resources and by incorporating access control functions.

However, even if aforementioned problems are solved and cross-searching
mechanism was developed, there remains the problem of the inconsistent ca-
tegorization. Different METs use different criteria in categorizing their own
parallel-texts, which makes it difficult that a MET collects only parallel-texts
which can be categorized under a certain category from the MET’s unique point
of view. But it is not a feasible way to enumerate all associations between pa-
rallel-texts and categories.

This paper approaches this problem by incorporating metadata-driven flexi-
ble searching mechanism into existing SOA frameworks. METSs’ ideal categori-
zations are reproduced mechanically by providing parallel-texts with metadata
to express their characteristics, while categories are attached with queries to
collect parallel-texts in their need.

Following two issues should be solved to share language resources utilizing

metadata technology.

Architecture which preserves the merits of existing frameworks
Previous studies on incorporating metadata technology to SOA spoil some
merits of original frameworks. They often standardize services’ interfaces to
achieve the interface-level interoperability, and implement access control
mechanisms to protect the intellectual property rights of providers. We

should design architecture that preserves these two achievements.

Metadata design process which can reflect implicit categorization
models of users To realize metadata-driven data sharing, we need me-
tadata vocabularies which cover all essential aspects of parallel-texts. Guide-
lines for designing vocabularies are already proposed. However, previous
guidelines assume that designers clearly know which aspects of resources
are important for categorization. But in our case, they are not clear. Thus we

should first find a way to capture implicit categorization model of users.



The paper is organized as follows. We start Chapter 2 by describing two ex-
amples of METs, introducing the Language Grid infrastructure and describing
the problem with sharing of language resources; Chapter 3 describes the me-
tadata-driven approach, and two issues to be focused on. In Chapter 4, we in-
troduce the architecture to solve the first issue. In Chapter 5, a metadata design
process to solve the second issue is presented. In Chapter 6, an experiment on
the implemented architecture and discussion on the result are presented. Fi-

nally, conclusive remarks are described in Chapter 7.



Chapter 2 Background

This chapter starts from introducing multilingual expression tools (METS)
giving two examples from disaster prevention and school education. Brief
summaries of background technologies, Service Oriented Architecture (SOA)
and the Language Grid, are given after that. Finally, we describe the problem

arises from simple integration of METs on SOA.

2.1 Language Resources and Multilingual Expression
Tools (METSs)

With the background of increasing foreign population in Japan, the problem
of language barrier have become intensified in multicultural fields including
medical care, disaster prevention and school education. As mentioned in the
introduction, some of such communities have developed parallel-text resources
and tools, including web pages and web applications, to support finding and
reusing resources. In this paper, we call the tools that present language re-
sources in an easily reusable form as “multilingual expression tools” (METs).

Until now, numbers of METs have been developed. For example, even li-
mited to school education domain, education committees and NPOs around
country are publishing language resources like “Site to Support Foreign Stu-
dents in Their School Lives™ by Osaka prefecture, which contains hundreds of
parallel-texts. Same can be said for other domains. Tokyo International Com-
munication Committee2 provides links to associations or tourist boards related
to nearly 100 of countries or regions, and about 80 of international organiza-
tions in Japan. Many of them provide dictionaries or parallel-texts in form like
“English course”. We would estimate there are probably more than hundreds of
language resources and hundreds of thousands of parallel-text, if counting of-
fline resources in.

In this section we introduce two examples of METs. Other language re-

sources mentioned in this paper are introduced in A.1.

1 http://www.pref.osaka.jp/kyoisityoson/jidoshien/shugaku/index.html
2 http://www.tokyo-icc.jp/link/index.html



Multilingual Disaster Information System [9], developed by Nagoya Univer-
sity, is a tool with which users can write messages mainly about disasters to
foreign people in Nagoya area.

This tool categorizes more than 300 parallel-texts into 37 categories like

2» 13

“earthquake information”, “medical care” and “school”. When users select a
category by clicking on a button, parallel-texts in the category are listed up, and
users can select a parallel-text and rewrite it by filling text areas or selecting
items from drop-down menus. Rewritten sentences can be translated into six
languages: Japanese, English, Chinese, Korean, Portuguese and Spanish

(Figure 1).
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Figure 1 Multilingual Disaster Information System [9]

Another tool is School Expressions Viewer developed by Kyoto University
(Figure 2). Also with this tool users can browse multilingual handbooks edited
by the education board of Kawasaki city, where 2.11% of the population is for-
eign born?, such as “Handbook for Teachers to Parent Letter Correspondence”.
It contains more than 1,300 parallel-texts categorized into 48 categories in-
cluding “field trip”, “holiday”, and “emergencies”. Users can search and use the

parallel-texts in Japanese, Chinese, Korean and Spanish. (English sentences in

t http:// www.soumu.go.jp/kokusai/pdf/gaikoku_060804_s1-01.pdf



Figure 2 are translated by hand.)
These two tools were developed with local input and are now available on-

line as web applications.

m Erglish - II I’ Japanese -«
[F LiiFET

BREER.-SE211H

English Japanese

Summer Vacation BEFRE

Lnutmhfnznrllfavzigﬁuis_nes, the school school is on HDERRS, S B kAT,

Summer Vacation — fram July __ () to August __ ()  Bffd------ 7R B( y~sH B
The second trimester starts on September __ [) 9l B JiracFERhsEuE .
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Winter Vacation — from December __ () to January YT N 128 B 3—18 B )
0 N

Figure 2 School Expressions Viewer [28]

To complicate matters, these METs and language resources in them are of-
ten published by one or more formal organizations. Therefore, even when re-
sources are allowed to be used in fields, it is difficult for us to exchanging a
memorandum with publishers to use resources officially. In addition, it is often
the case that providers officially allow people to use resources but they want to
reserve some rights including the right of stop public viewing of their resources.

On the Language Grid, mentioned in the next section, this is the reason for

the need of the access control mechanism.

2.2 Service Oriented Architecture (SOA)

The technological backgrounds of this research are Service Oriented Archi-
tecture (SOA) and the Language Grid—a practical infrastructure adopting the
philosophy of SOA.

SOA is a component based framework where people can composite various
types of services and create their own applications that suit their needs. Its ad-
vantage compared to previous ways is that, services can be connected each

other without regard to the detailed implementation of each components [25].



The Language Grid is an infrastructure which realizes such loose coupling of
language resources. The grid is based on the idea of wrapping and publishing

language resources as web services.

Intercultural Collaboration Tools S+ @ F
i +@+e L
Fr La;éuag]erSerV‘i(r:es AR Language Q@ 1+ 9+ Language
Service U - ‘ ; i
(backtranslations, spedialized!translations, |...) ervice Lser + @ + [@ Service User
\ I J\ I\ JL J J

Language ResolUrces

(machine!translations, morphological lanalyzers, \&/ "7 \.

dictionaries, parallel texts.}.) S

Language Computatlon
Resource Resource
[ P2P Grid Infrastructure ] Provider ~ Language Grid Provider
Operator

Figure 3 Service layers and stakeholders in the Language Grid [10]

Figure 3 shows the four layered architecture (left side) and stakeholders
(right side) of the Language Grid.

The “P2P Grid Infrastructure” is a layer for service accessibility where a ser-
vice can be accessed by other services without concern for the physical or net-
work location.

The Language Grid also realizes the interface-level interoperability on its
“Language Resources” layer by defining standard interfaces for each kind of
services such as machine translation, morphological analysis, dictionary and
parallel-texts. In this paper, we call “language resources” in this layer as lan-
guage web services in order to distinguish between data and their wrappers.

This interoperability facilitates searching across many services of the same
kind, and combining services of different kinds. In fact, the “language Service”
layer has accumulated various composite services including ones provide func-
tion to cross-search among parallel-text resources or translation augmented by
domain specific dictionaries.

Not only that, as detailed in [10], the grid was equipped by service monitor-
ing functions and access control mechanism in order to protect the intellectual

property rights of various stakeholders shown in Figure 3.



This paper mainly focuses especially on the Language Grid, but the unifor-
mity of interfaces is an essential feature of SOA in general. The mechanism of
access control is also important not only as to language resources, but also in

other examples of SOA which aim to share intellectual properties.

2.3 Sharing Resources among METs on SOA

The advantage of METSs, compared to machine translation, is the quality of
translation. That is because parallel-texts in language resources are translated
by human experts. The disadvantage, on the other hand, is that MET expres-
siveness is greatly limited by the paucity of the base parallel-texts.

Enriching the content of each language resource is the best way to overcome
this disadvantage, but the cost of creating language resources is high. Thus, it is

important to share language resources among METs.
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Figure 4 Multilingual Disaster Information System empowerd by additional,

shared resources

Figure 4 shows the effect of sharing language resources from the point of
view of users. When they select a category, parallel-texts which are originally
classified under the category are listed up; furthermore, parallel-texts collected
from other METs and likely to be categorized under the category are shown

below the original content. This augmentation is done automatically and unno-



ticeable to the users.

Reconstructing METSs and their resources on the Language Grid is effective
in order to achieve this goal. Language resources embedded in METs are
wrapped and published as independent web services, and METs can access not
only their own resource but across language resources from other METs.

(Figure 5)

SOAP L
anguage_ Resource A J
Web Service
MET A Language Grid
77— Laneuase
T — guage Resource B J
: Web Service
T W SOAP
MET B N
Language Resource C J
Web Service

Figure 5 Simple integration on the Language Grid

The problem is that, because each language resource has a different struc-
ture, METSs cannot accurately pick up the parallel-texts which are “likely to be
categorized under the category” from the published LWSs.

In the example show in 2.1, one of the METSs categorizes parallel-texts about
school holidays as “school” while the other MET categorizes them as “holiday”.
Moreover, these two categories, “school” and “holiday”, do not have exactly the
same concept.

Figure 6 shows an example where the difference becomes problematic. The
“school” category contains a parallel-text that say “The application deadline for
the entrance examination for university (NAME) has been extended (VALUE)

days.” This sentence cannot be categorized as “holiday” in the other MET:



School Expressions Viewer, because it is neither a sentence for pupils nor a

sentence about a holiday.

Winter Vacation Results f EfE
Winter Vacation — from J esults from

“school” category

Summer Vacation — from

January ()

[Z451] at [H.5.1] is closed. ) 3.5 1 [ [ D [T RS [ R AR T
The application deadline for the entrance (SRR R Tl . N SRR RS A
S tonded (B ﬂjrd“a”;f_rs"y [##1] has been 110 | BREEE T 20 LA RE Lz,

The fallowing schools will 1 Inappropriate result '=##iL. AR SEEFRRLE T (JAM)
The following schools are closed today: [J 2 F]. / DRI R AR LET L (VAR

Figure 6 Result of Simple Integration

To solve this problem, we need to reorganize parallel-texts according to each
MET’s “ideal categorization”. The way to realize this is presented in the next

chapter.
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Chapter 3 Metadata Driven Approach

The problem of inconsistency in categorization policies of METs with simple
integration on the Language Grid was described in the previous chapter. Hence,
we need to reorganize from “current categorizations” of METs developed inde-
pendently into new “ideal categorizations”.

However, it is not feasible to enumerate all relationship between paral-
lel-texts and categories in “ideal categorizations”. Both “current categorizations”
and “ideal categorizations” can be represented by sets of pair (C,P) (where C
and P represent universal sets of categories and parallel-texts).

The size of “current categorization” corresponds to |P| because originally
each parallel-text is categorized under only one category. The size of “ideal ca-
tegorization”, however, corresponds to |P||C| at a maximum because a paral-
lel-text can be related to more than one category. This size must be an obstacle
to scalability.

For this reason, we take an approach to simulate the “ideal categorizations”
by attaching set of (Property Name, Property Value) to each parallel-text to de-
scribe its characteristic, and attaching query specifying property name and prop-
erty value to each category to describe its intensional requirement on the con-
tents.

To achieve the “ideal categorizations” utilizing metadata, however, we need
to solve two issues, which this study focuses on.

(@ Architecture which preserves the policy of existing frameworks

@ Metadata design process in which implicit categorization models are

captured

This chapter starts from introducing fundamental technologies for metada-

ta-driven approach, and the two issues are detailed.

3.1 Fundamental Technologies
There are three fundamental technologies in metadata-driven data integra-

tion: metadata description language, query language and repository.

11



This study uses RDF [15] as to write metadata. In RDF, resources on the web
are identified by URIs, and relations among them are expressed in “Triples”
composed of “Subject”, “Predicate (or Property)” and “Object”. Figure 7 shows
a graphical representation of a “Triple”.

In most case, triples are expressed in XML form, and prefix that represents
resources’ (including property) namespace are attached to each tag name.
(Figure 8)

RDF Schema (RDFS) is a language for defining semantic relationship be-
tween resources and some constraints on them. With RDFS, class/sub-class
relation can be expressed using rdfs:subClassOf property and the domain and
range of a property can be written with rdfs:domain and rdfs:range properties.

RDF and RDFS are collectively called “RDF(S)”

Predicate

Figure 7 An RDF "Triple" [15]

<rdf:Description
rdf:about="http://example.org/ns#bookl">
<dc:title> The Hitchhiker's Guide to the Galaxy</dc:title>
<ns:price>25</ns:price> |
</rdf:Description> i Subject Predicate Object

Figure 8 Example of RDF Metadata in XML format

Two reasons for using RDF(S) are to express simple semantics like hierar-
chical relations and to identify resources by URI.

When sharing independently-developed vocabulary, some mediation in se-
mantic level should be operated by computers. An example of semantic media-
tion required as to language resources are presented in 5.2.4.

In addition, with URI, we can name all kinds of things and identify them.
This URI-based system is important when we must identify and handle a lot of
things which are developed independently like the case of language resources.

The other side of these advantages is a constraint on the properties indigenous
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to the “Triple” structure. Detailed descriptions of the constraint and approach

are given in 5.2.4.

SELECT ?title ?price

WHERE { ?x ns:price ?price .
FILTER (?price < 30.5)
?x dec:title ?2title . }

Figure 9 Example of SPARQL query [26]

SPARQL [26] is a query language for metadata written in RDF. By SPARQL
query, we can specify Subject, Predicate or Object and retrieve triples that
match the condition. For example, Figure 9 is a query to retrieve the title and
price of books whose prices are less than 30.5$ from the accumulation of me-
tadata like one shown in Figure 8.

We can use not only complicated search condition using And-Or, but also
use inference mechanism to search taking class-subclass relations into account.
Inference mechanism plays an important role in utilizing taxonomies designed
in 5.3.2.

One more thing we need is metadata repositories which stores RDF meta-
data executes SPARQL queries and returns results. In this paper we use Alle-
groGraph™[4]. AllegroGraph™ can retrieve 40,000 triples/sec as the result of a
query, which may be enough even if there are hundreds of thousands of paral-
lel-texts.

An important issue is how to incorporate metadata repository into existing
SOA architecture.

3.2 Issues about Architecture

Architecture should be designed to incorporate metadata repository into ex-
isting frameworks. There are two requirements for this architecture in order to
preserve the policy of existing frameworks: (1) metadata attachment preserving
the interoperability and (2) cross-search preserving the access management

mechanism.

Metadata attachment preserving the interoperability If data can be
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accessed at certain URI, we can simply write the URI in metadata to address
the data source [16]. On the other hand, if data cannot be specified by URI
because they are stored in database, for example, we can attach an SQL query
to the metadata [7].

However, in the case of the Language Grid, services are equipped by very
simple interface and the internal data structure is hidden behind the interface.
Thus we cannot use queries depending on a certain implementation like SQL.
In addition, in order to achieve the goal of this study: collect many paral-
lel-texts form various locations, it is not feasible to send one query to get each
one parallel-text.

Therefore, a mechanism to attach metadata to parallel-text without depend-
ing on implementation and preserving the original interoperable interface is

required.

Cross-search preserving the access management mechanism To
execute metadata-driven parallel-text collection across increasing number of
language resources, it is convenient to accumulate metadata on a central me-
tadata repository service. The problem is where to locate such a metadata repo-
sitory and how to connect it to METs.

The architecture which incorporates the repository as a “mediator” which it-
self collects parallel-text, like after-mentioned previous works, is inappropriate
in this case because it violates the access management mechanism of the Lan-
guage Grid.

An architecture which realizes cross-search without violating the original

access management mechanism should be proposed

3.3 Issues about Metadata Design

Behind the “ideal categorizations” exists an implicit “categorization model”
of the people who made them. Metadata attached to parallel-texts should ex-
press enough the characteristics of the texts which are used as categorization
criteria in such categorization model.

There already exist points of view that possibly express some aspects of pa-
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rallel-texts: viewpoint from digital library like Dublin Core [34]; viewpoint
from speech act theory like DAMSL[1] and Cast3LB[22].

However, there may be some important characteristics which are not cov-
ered by abovementioned viewpoints. Thus we need to design metadata voca-
bulary from another point of view which can describe characteristics of paral-
lel-text under consideration more in detail.

The important thing is that, it is hard to design only one vocabulary set
which covers every type of METs for various domain and use-case. What we
need to design is a process, following which people can design custom-made
vocabularies for their own tasks and domains. This paper focuses on this issue

in the Chapter 5.
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Chapter 4 Architecture with Metadata Re-

pository

In this chapter, we propose a solution for issues about architecture shown in
the preceding section. The two main requirements are (1) Cross-search me-
chanism which preserves the original access control and (2) Search by URI
which preserves the original interoperability.

The basic ideas are as follows. For the first requirement, we add an array of
String that contains the URISs to the argument of the search method of LWSs.

For the second requirement, we incorporate the metadata repositories not as
“mediator” which collect and bind up parallel-text on behalf of LWSs, like pre-
vious studies, but as “repository”, which only returns the list of URIs of paral-
lel-texts. This structure is popular in service discovery on SOA, as [29] says,
“Providers publish their services on registries, and consumers find the service
providers from registries and then invoke them.” It could also be said that
knowledge from this area would be of some help to achieve scalability of our

architecture.

4.1 Previous Works on Integrating Data Sources on SOA

There already are architectures on which metadata are attached to web
pages and multimedia objects and people can search objects utilizing metadata.
One of exemplary approaches is which assume search engines [32], search
agents [14] or brokers [7] as “mediators” who help searching and filtering data.

Figure 10 shows the abstract architecture and protocol of such approaches.
An MET first let a broker know the characteristics of the parallel-text that the
MET wants. Next, the broker collects data from various LWSs, get them to-
gether and return to the MET.

When we apply this architecture to our case, however, the broker hides the
information about MET, the end user, from the language resource providers.
As mentioned before, the Language Grid provide the access monitoring func-

tion and hence hiding the “real-user” like brokers do is not inappropriate.
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Language
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Language Grid  5.Return Parallel-texts ~ 6-Return Parallel-texts
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Figure 10 Architecture incorporating repository as “broker”

4.2 Architecture

The proposed architecture [5] is composed of three types of services as
shown in Figure 3. LWSs provide an interface to search the language resources
inside them; METs retrieve parallel-texts from LWSs as users need; and the
RDF repository stores metadata of the parallel-texts.

In the proposed architecture, services work as follows.
Step1 Metadata of parallel-texts are store in the RDF repository. (By who they
are stored is discussed in the next chapter.)
Step2 An MET, in response to a user’s request, sends a query to RDF reposi-
tory service that asks for the URIs of parallel-texts that meet the user’s need.
Step3 RDF repository service executes the query and returns the URIs of pa-
rallel-texts and the address of the service to get them.
Step4 The MET invokes, for each LWSs, the LWS’s search method specifying
candidate URIs. Keywords for text matching can also be specified if need.
Steps Each LWS returns to the MET the parallel-texts it holds matching the
URIs specified and that contain the specified keywords.
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Figure 11 Architecture incorporating repository as “registry”

The following chapters describe in detail the services and show how (1)
Search by URI which preserves the original interoperability and (2)

Cross-search mechanism which preserves the original access control, are met.

4.3 Language Web Service

The first requirement is met by adding an argument to the interface of LWSs
to realize search specifying URIs.

Parallel-text resources implement the ParallelTextServiceWithExternalMe-
tadata interface! that provides searchParallelTextsFromCandidates method
shown in Table 1. This method is an extension of the search method in Paral-
lelTextService, the Language Grid standard interface for parallel-text services,
to receive the cancdidatelds argument. This argument is a list of URIs; each
corresponds to a parallel-text or a set of parallel-text. MET can narrow down

the search range using the output of the RDF repository.

LZDAE 72— AFBECEREZ Y v FIZHIR Ao iv T Y, Language Grid
API(http://langrid.nict.go.jp/developer/ja/apidocs/) 7> & FEHIN S AT RETH 5.
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All that the LWS creator needs to do is assign a URI to each parallel-text (or
set of parallel-texts) and to wrap the complete language resource (XML, CSV
file, Database or so on) as a web service that provides the searchParallel-

TextsFromCandidates method.

Table 1 Extended search method for language resources

Operation searchParallelTextsFromCandidates
Input Message sourcelLang String
(name, data type) | targetLang String
source String
matchingMethod | MatchingMethod
candidatelds String| ]
Output Message —_ ParallelTextWithlDJ ]
(data type)

4.4 Metadata Repository Service

(2) is met as follows. The function to select parallel-texts with specified cha-
racteristics or usages among shared language resources is provided by the RDF
repository, like previous works. This enables METSs to extend automatically in
concert through the increase in the number of language resources.

In contrast to previous researches, RDF repository does not work as “broker”
but as “registry”, which only tell METs which parallel-text meet the require-
ment. So this architecture can be introduced on the Language Grid without vi-
olating its managing policy.

The RDF repository is also wrapped as a web service. For this implementa-
tion, the interface for the RDF repository provides query method as shown in
Table 2. It takes four arguments, queryLanguage for

specifying the language for query such as SPARQL, queryString for the text
of the queries, infer to specify whether to use inference mechanism! or not and
limit to limit the number of results. The return value, RDFQueryResponse,

contains the result of the query in the form determined by the query language.

t If infer is set to true, inferred RDF triples such as super-class categorization will be taken into
account.
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Table 2 RDFRepositoryService Interface

Operation query

Input Message gueryLanguage |String

(name, data type) queryString String
infer Boolean
limit Int

Output Message C RDFQuery

(data type) Response
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Chapter 5 Bottom-up Metadata  Design

Process

In the former section, we designed the architecture which allows people to
utilize metadata in retrieving parallel-text which according to their ideal cate-
gorization. The other important question now, is what kind of metadata are
required to give enough explanation about parallel-texts.

There are no one and only answer for this question. Ideal categorizations
vary according to the communities of uses, and they categorize parallel-texts
from different viewpoints. Even if there were consensus on ideal categorization,
the members and their tasks change the whole time as [23] says that “There is
no one correct way to model a domain” and “Ontology development is neces-
sarily an iterative process.”

Therefore, what we need is not only to design a vocabulary set which can be
used in a certain scene, but also to show a design process with which people in
various situation can design their own vocabulary, by conducting, for example,
workshops involving uses in fields.

In remaining of this chapter we propose a metadata design process driven by
categorization by hand, basing on previous design guidelines and adding a step
to extract the designer’s implicit categorization model. For each step in the
process, we give illustrations of designing metadata vocabulary which are de-
signed to reproduce author’s ideal categorization, and the resulting RDF meta-
data vocabulary set.

The evaluation of the result and discussions of the process are presented in

the next chapter.

5.1 Previous Works on Vocabulary Design

Good few studies have been held until now to provide data with metadata in
order to increase their fundability and reusability. Besides that, even some
guidelines have already proposed to help designing ontology in various do-

mains and metadata which utilizes such ontology. This section introduces some
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previous works and show on which part this paper focuses.
5.1.1 Studies on designing metadata

In most situations, designing an ontology or metadata vocabulary that cov-
ers wide area of one or more domain needs a carefully considered philosophy
with expert agreements.

One example of ontology with wide application is the Functional Ontology
[12]. It represents a fundamental model of design and productive processes in
general, and the ontology can be used to annotate various types of design
documents. The universality of this ontology is a fruit of careful observation on
the target domain by AI or ontology experts.

Another example is Dublin Core [34]. This provides a simple vocabulary set
to annotate online resources generally. This standard has also been designed
through workshops! attended by researchers in various domains from com-
puter scientist to library scientists.

The last example is DAMSL annotation scheme [1], which provides a set of
tags to annotate elements in dialogues. This has also been polished up through
workshops? attended by many researchers who belong to the Discourse Re-
source Initiative (DRI).

These widely applicable standards will be used for a long time and in various
areas. However, it is not feasible to hold workshops and expert discussion to
design metadata customized to for school language resources.

5.1.2 Studies on give clues to designing metadata

To overcome this and enable non-experts to design custom-made ontolo-
gy/metadata, some principles and guidelines are produced by researches and
activities.

For instance, [3] and [25] introduce the design principles and design pat-
terns for ontology. Such studies are helpful to decide design policy and to eva-
luate the resulting ontology or metadata vocabulary, but they do not teach how
to take the first step and next steps.

We therefore focus on the guideline given by [23], which is composed of

t http://dublincore.org/workshops/
2 http://www.cs.rochester.edu/research/speech/damsl/
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seven steps and show illustration of designing an ontology in an easily unders-

tood manner. Figure 12 shows the all seven steps in the guideline.

Output

Step 1. Momain and Scope

Determine the Domain and kom petency Qu estions
Scope of the Ontology

Precondition
for these steps
are not met
in our case

Step 2.
Consider Reusing
Existing Ontologies

Kontologies to reuse

Step 3.
Enumerate Important
Terms in the Ontology

Alist of Objects and Properties

Step 4.
Define the Classes and the
Class Hierarchy

Klasses and the Class Hierarchy

S Broperties of the Classes and
Define the Properties of

Classes ¢ Slots, and their their constrains etc.
Facets

Step 7. Anstances
Create Instances

Figure 12 Process of [23] and not-focused parts in previous studies

The process starts from determining the domain and scope of the ontology
(Step 1). Here, designers should give answers for basic questions like “For what
we are going to use the ontology?” or “For what types of questions the informa-
tion in the ontology should provide answers?” The example answers of second
questions, called as “competency questions” in [23], are “Is Bordeaux a red or
white wine?” or “What were good vintages for Napa Zinfandel?”

Then the designer survey existing ontologies and consider reusing them
(Step 2), enumerate important terms including classes and property names
(Step 3), and make hierarchy of classes (Step 4). In our case, the most impor-
tant things to design are the properties, so most of the instructions here are
used only for making taxonomy of objects for each property.

Step 5 and 6 are for formalizing properties. Some topics including the way to
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define properties’ ranges are discussed here.

Basing on steps of [23], the study of [1] provides more detailed clues for
some steps including one for formalizing class hierarchy. As a practical exam-
ple, the paper formalizes personal information on a community site into formal
OWL / RDF description.

We can refer to [31] and [30] as guidelines for ontology designing. Their
process also starts from defining competency questions and enumerate
class/property names by conducting brainstorming sessions.

5.1.3 New steps extending the previous work

These studies could be leading marks in our case, especially in formalizing
terms into RDF(S) metadata vocabulary.

The problem is that, the categorization criteria of people are not clear
enough, while the previous studies assume that they are clear for designers.

Properties are defined as follows in [23]. In the first step, as mentioned be-
fore, competency questions like “Is Bordeaux a red or white wine?” are enume-
rated. In the third step, referencing to those questions, property names like
“color” are enumerated. It means that designers have to recognize what aspects
of objects are important, before the third step at the latest.

However, in our case, the important properties for categorization are not
clear, so these processes are not applicable as they are now. Furthermore, de-
riving such properties only from observation of parallel-texts is also difficult,
because parallel-texts can be seen from limitless number of viewpoints, from
the “topic” of the sentence, to, for an extreme example, the “Gédel number” of
the string. What is difficult is to determine which of them are essential for ca-
tegorizing.

So we focus on red outlined steps in Figure 12 and extend the process to
support cases where which properties are essential is unclear. Hence this paper

divide the process into two stages (Figure 13).
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Figure 13 Process to design metadata vocabulary from manual categorization

Through the step 1-3, implicit policy to categorize parallel-texts is trans-
formed into explicit criteria. These steps cover the step 1 in Figure 12 as the
process of making abstract policy. They also cover step 1 as the process of
making competency question, and step 3 as the process of listing up the im-
portant property names.

Through the step 4—6, the criteria expressed in natural language are trans-
formed into formal vocabularies written in RDF and RDFS. Knowledge from
previous works can be used in this stage.

The rest of this section describes the 6 steps in detail, providing examples of

handling 1,444 parallel-texts categorized under 65 categories in language re-
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sources from the field of education'. We introduce them in detail in .

5.2 Implicit Policy to Explicit Property

In steps 1 to 4, the first half of the process, we try to clearly state aspects
which are important to describe the ideal categorization in form of property
candidates. In this paper, we take an approach to extract important aspects
through categorizing resources manually, accumulating judgments made dur-
ing categorization, and transforming the judgments into property names.

Before detailing each step, we give an overview of the goal throughout the
four steps and some terms used in Figure 13.

As mentioned in Chapter 3, sets of (Property Name, Property Value) are at-
tached to each parallel-text and a query specifying property name and property
value is attached to each category.

The problem here is which “property names” are necessary and sufficient.
This cannot be decided by observing only parallel-texts, as stated in 5.1.3 as the
problem of previous works. Nor are categories, on the other hand, designed
top-down, by stating the intensional definitions first. So it is also difficult to
make necessary “property names” clear from observing categories.

Therefore, our study makes these properties clear from bottom-up by ob-
serving the actual example of “ideal categorizations”. First, users categorize
parallel-texts into existing categories with enumerating the judgments and cri-
teria; these criteria would represent the implicit categorization model of them.

When we take this approach, there are two things to be discussed: what kind
of statement should be accumulated; how to transform accumulated state-
ments into property names. Our solutions for them are given in step 3 and 4.

Steps 1 to 4 are summarized as follows. We first decide the application do-
main and consider reusing existing vocabularies like previous works (step 1 and
2). Next, we operate categorization by hand and accumulate judgments and

criteria (step 3). And finally we transform the criteria into the shape which can

CERN DRI (MEEADITEREa LR g v Ea—a—), ZINLIEE 3R
% (ERTHELZER), SMNE N R E A HE G U GO ANE A R B AEEHE s D)
FRE~DEAECHIE QIIGTRRAHE 'Y ¥ —), SME AR B AEERERE (AT HEEESR),
L SR RGN O AT A (S EREKIERMFERRE 2 Y — T )
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be used as properties, and group them up (step 4). Following are details of each
step.
5.2.1 Determine the Domain and Scope (Step 1)
In [23], the goal of this section is answering basic questions, and we will fol-
low the guidelines. Here is the list of basic questions. (The word “ontology” are

replaced with “metadata” here.)

/Ql. What is the domain that the metadata will cover? \
Q2. For what we are going to use the metadata?
Q3. For what types of questions the information in the metadata

should provide answers?

kQ4' Who will use and maintain the metadata? /

The answer to Q1 here is “The messages written in multiple languages (pa-
rallel-texts) used or about school or education.” The reason for this is de-
scribed in Chapter 1 of this paper.

The answers to Q2 and Q3 are simple. “Simulate the ideal categorization of
parallel-texts by machine, to reduce the cost of categorization by hand.” and
“Which parallel-texts should be categorized under a certain category?” Ans-
wering Q3 more in detail is difficult for aforementioned reason.

The answer to Q4 is “Metadata Project” in our case. There are some alterna-
tive options of answers to Q4. There are many types of stakeholders about
sharing language resources on the Language Grid: (1) MET users, (2) MET
creators, (3) language resource providers, (4) language web service creators,
and (5) volunteer people in research/user communities.

In addition, there are some levels of limitation on providing metadata. In the
loosest model, all stakeholders can provide metadata. On the other hand, the
strictest model allows only authorized people to provide metadata.

In this paper, we prefer the second model and only authorized people on
behalf of resource providers can provide metadata. The reason for this is that,
the metadata attached to parallel-texts should rather explain “how they are
originally used for” than “potentially, how they can be used for”, and then early,

provider side, annotation is efficient [14]. In our case, the role of authorized

27



people is played by “Metadata Project”, which consists of students interested in
metadata technology.
5.2.2 Consider Reusing Existing Vocabulary (Step 2)

In this step, we consider reusing existing vocabulary which seems to be use-
ful for describing the characteristic of parallel-texts.

The importance of reusing existing vocabularies and viewpoints has been
stressed repeatedly. For example, [23] suggests to “consider reusing existing
ontologies” at an early stage of designing ontology. Besides this, the principles
for designing ontology listed by [3] also include the “Modularity” to achieve
“semantic and machine interoperability” of the metadata vocabulary from mul-
tiple schemas.

Modularity is also important in our study for the sake of the future scalabili-
ty. The more METs are integrated, the more the taxonomy and properties used
in metadata need to be extended (like simple Dublin Core and qualified Dublin
Core [13]). The cost of extending vocabulary can be reduced by reusing existing
viewpoints or taxonomies as needed.

We consider reusing vocabulary from two domains; digital library and
speech act theory.

Dublin Core

When we regard parallel-texts as literary works categorized by the topic, vo-
cabularies from digital library like Dublin Core [34] can be applicable. Dublin
Core is designed by researchers from e-library to catalog online resources. It
defines some properties including title/subject/author of the resource and the
date when the resource was made.

DAMSL

When we regard parallel-texts as messages among human, we can reuse vo-
cabularies from speech act theory including DAMSL[1] and Cast3LB [22].
DAMSL is designed to annotate task-oriented-dialogue. It provides some tags
to annotate elements in dialogue. Some tags are for representing the commu-
nication status and information level (e.g. Task, Task-management or Com-
munication-management), other tags are representing message types (e.g.

Statement, Info-Request or Influence-on-listener).
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These existing vocabularies are finally integrated with other bottom-up vo-
cabularies in step 6.

5.2.3 Categorization by hand (Step 3)

In this step, users categorize parallel-texts in order to make two results.

One result is their “ideal categorization”, which can be used in comparative
evaluation of metadata vocabulary designed through following steps.

Another result is written list of them judgments during categorization. Once
implicit judgments in their mind are wrote down explicitly, they can be easily
analyzed in the next step.

Related work: Card Sorting

Card Sorting [18][27] can be referred as an example of methods for extract-
ing mental models from people.

This method is used in real fields including contents structure design of web
pages, and is effective especially as “method for finding patterns in how users
would expect to find content or functionality.”

Participants are required to talk out loud what they think during “sorting a
series of cards, each labeled with a piece of content or functionality, into
groups that make sense to users or participants”. Through this, insights into
participants’ mental models are provided.

As for language resources, a practical study in [24] uses this method in de-
signing directory structured portal web site for language resources.

Example case in language resources

We follow almost the same routine as this method: sort parallel-texts into

groups with writing down why we categorized/not categorized a parallel-text

into a category.
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Figure 14 Output of step 3: Ideal categorization

One result is our ideal categorization of 1,444 parallel-texts. We categorized

741 parallel-texts into totally 2,211 categories in addition to the original associ-

ations (Figure 14).

The other result is a list of judgments. Figure 15 shows the some example

from our memorandum. Gray-colored parts are important terms or clauses in

each judgment. In the following of this paper, we call this part of the judgment

as “criteria”. As described in the next step, those criteria not necessarily are

property names which we need. So, next step focuses on how to transform

them into property names.
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The Parallel-text (in short, PT) should be categorized under the

category because é

1.

The PT is about “sports festival” and the category seems to be about “/£
B A%, and those two concepts are almost same.

The PT is about “sports festival” and the category seems to collect school
events.

The PT itself is not appropriate to appear in the category, but there is a

PT cannot be understood without the PT.

The PT should NOT be categorized under the category because é

4.

5.
6.
7

@

10.
11.

12.

13.
14.

The category does not need date PTs like “__ 43"

The PT is too detailed.

The category collects only imperative sentence.

The PT’s topic “money transfer” are a little different from the category’s
topic “collection of money”.

The topic of the PT and one of the category are too different.

The PT is for pupil, and category needs only PTs for student preparing for
an entrance exams.

The PT is very similar to one in the category.

The PT is about emergency response, which is also the topic of the cate-
gory. But the category collects only PTs used in at the very moment when
the disaster occurred while the PT describes the overview of emergency
response policy which should be read beforehand.

The PT is about “weekly plan” in the school, which are mainly focused in
“Z2RED— H” category other than the category.

Greeting messages are not needed in the category.

The dictionary definition like “The graduation ceremony is...” are not re-

quired in the messages for people who know have an understanding.

Figure 15 Output of step 3: Captured judgments and criteria
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5.2.4 Enumerate Property Candidates (Step 4)

The judgments and criteria captured in the former step cannot be used as
properties in itself. What we need are property names. Thus in the fourth step,
collected criteria are transformed into property names and grouped into prop-
erty candidates (Figure 16). The word “candidates” here means that, some of

them may be integrated with reused existing vocabularies in following steps.

Enumerate
Property Candidates
(For each judgment\

v

Group Property
Form Property Candidates

T v

\ )| =

L

Figure 16 Detailed flow chart of step 4

The definition of fiPropertyo here

The word “property” in this paper is used like that of RDF.

In terms of contents, property can used for representing wide range of things
as the RDF specification writes “A property is a specific aspect, characteristic,
attribute, or relation used to describe a resource” [15].

Things are complicated in terms of their formats [21]. A “property” in RDF
and OWL, a language for ontology, means a two-place predicate like Predi-
cate(Subject, Object) (for instance Color(x, Red)) , while the same term in Logic
often means a one-place predicate like Rex(x).

To give an actual example, in many major vocabulary including Dublin Core
and RDF(S), properties are represented as nouns or predicate clauses which
can be used like “the Object is a/the ProperyName of the PT is Object (e.g.
dc:title)” or “the PT (is) PropertyName Object (e.g. rdf:subClassOf)”. Some
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words should be defined more in detail (in [6], for example, only the former
type, noun, is called as “attribute”), but in this paper we assume that nouns and
proposition phrases can be used as properties.

Thus, there are various definitions for properties. But only one-place predi-
cates are called as “Property” and two-place predicates are called “Attribute” in
[21]. If we followed this definition, two-place predicates we form in this step
should be called as “Attribute”. However, we follow the RDF definition and call
such two-place predicates as “Property”.

Criteria extracted in step 3 are property in terms of their content, but they
contain variety of predicates and objects, which cannot satisfy the definition of
“property” as they are now.

Forming property

Therefore, criteria should be transformed into two-place predicates before
used as an RDF property.

Remaining of this section shows an example of the process to form property
from criteria. This process need to be refined by consulting ontological studies
on classification of properties or linguistical studies on word declension.

There are four ways of transformation depending on the types of the criteria
(Figure 17). Here we describe transformation rules and examples of language
resources.

@ Property name

The first type is the case where the criterion contains a property name. In

this case, the criterion itself can be used as a property name. Following two cri-

teria from Figure 15 fall into this type.

7. The PT’s topic “money transfer” are a little different from the category’s
topic “collection of money”.

8. The topic of the PT and one of the category are too different.

From these criteria, “topic” can be extracted as a property candidate.
Whether “topic” is the best way to label this concept is considered in the step of

formalizing RDF vocabularies.
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C Form Property

Type of the
criteria

Property name Object name Adjectival Is-a
Givea name to .
Find Use property

Use the term
as-is

the relationship
from the PT to
the object

derivationally
related form

like
ANRf St ¢

—

END )

Figure 17 Detailed flow of forming property from criteria

@ Object name

The second type is the case where the object is obvious but property name

does not appear in the criterion, including cases where the criterion contains

“Preposition + Noun” or “Verb + Noun”. In this case, we should give a name to

the relationship between the parallel-text and the object.

As mentioned before, however, property names are in most case noun or

predicate phrase, so we might as well transform preposition or verb into noun

or predicate phrase, rather than using them as they are. Following seven crite-

ria from Figure 15 fall into this type.
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1. The PT is about “sports festival” and the category seems to be about “/£
B A2, and those two concepts are almost same.

2. The PT is about “sports festival” and the category seems to collect school
events.

9. The PT is for pupil, and category needs only PTs for student preparing for
an entrance exams.

11. The PT is about emergency response, which is also the topic of the cate-
gory. But the category collects only PTs used in at the very moment when
the disaster occurred while the PT describes the overview of emergency
response policy which should be read beforehand.

12. The PT is about “weekly plan” in the school, which are mainly focused in
“ZRED— H” category other than the category.

14. The dictionary definition like “The graduation ceremony is...” are not re-

No.1, 2 and 12 are examples of “Preposition + Noun” case. Considering the
intensional meaning of the precondition, “about”, the property name which
represents these criteria would be something like “topic”. In a similar way, “re-
ceiver” and “target” would be an appropriate property name for criteria in No.9
and 14, and “timing” will cover the criterion in No.11.

Two criteria in the No.11 are examples of “Verb + Noun” case, for which Da-
tailness and Timing would be corresponding property candidates.
® Adjectival

The third type is the case where the criterion does not contain subjects nor
predicates. Instead, the criterion is described as a one-place predicate, in the
other words, described using an adjective or adjectival clause.

In this case we should find a derivation or a noun which appropriately pa-
raphrases the clause. The term “derivation” here means the same as the use of
the WordNet [33], which takes “similarity” as s derivationally related form of

“similarity”. Following three criteria from Figure 15 fall into this type.
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3. The PT itself is not appropriate to appear in the category, but there is a
PT cannot be understood without the PT.
5. The PT is too detailed.

10. The PT is very similar to one in the category.

No.5 and 10 are examples where the criteria are represented in the form of
adverbs. The “detailness” and “similarity” would be an appropriate property
names for them.

No.3 is an example of criteria represented as a clause. It is hard to generalize
the method for dealing with such criteria. We can point out “co-occurrence” as
the corresponding property.

@ Is-a

The last type is the case where the criterion is a sort of “parallel-text is a
Object”. We have not found adequate solution to this type. Possible ways are to
reuse existing vocabulary or to uniformly use property named like “is-a” or
“role”. As a future work, more sophisticated solution for this case should be
proposed consulting discussions on the term “role” like in [20]. Following four

criteria from Figure 15 fall into this type.

i

4. The category does not need date PTs like “__ ¢ /37,
6. The category collects only imperative sentence.

13. Greeting messages are not needed in the category.

14. The dictionary definition like “The graduation ceremony is...” are not re-

quired in the messages for people who know have an understanding.

To represent these criteria, we use “role in the document” property which
assumes “date”, “dictionary definition” or so on as its object. Objects like “im-
perative sentence” are represented by “discourse-type” property from the lin-
guistic viewpoint like DAMSL referred in step 2.

Result property candidates

Through reforming criteria into property and grouping similar properties

together, we got some property candidates. Following are descriptions of can-

didates and examples which show their importance.
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(1) Topic

All of the target documents are designed to inform about a certain topic in-
cluding many events. So the most important criteria to judge whether a paral-
lel-texts is helpful to empower a category is the topic of the parallel-text.

In many cases, the topic of a parallel-text corresponds to the name of the
category under which it originally classified. There are, however, many cases
that they are different. For example, to empower the 9 parallel-texts on the left
side of Figure 18, parallel-texts about “graduation ceremony” including circled
3 parallel-texts are helpful. However, they are originally categorized under the
document entitled ““##& > —4E[#](= One year in school)” which has paral-
lel-texts which are not about “graduation ceremony”. Hence, not only the cate-

gory but also the subject should be considered.

Only parallel-texts whose
topicis

G3INI Rdzl GAZ2Y
are needed.

)' k =

Only titles and short

7 descriAptions of sub-EIassAof . L
aeSIFNIie SoSyliag IINB ySS

Figure 18 topic property is important to collect parallel-texts

Not only should the subject itself, the hierarchical relation of subjects also be
taken into account. Figure 18 also illustrates the example for this. To empower
the document on the right side, parallel-texts about any kind of “yearly events”
including “graduation ceremony” are helpful.

(2) Role

What role a parallel-text plays in the original document or category is an
important categorization criterion. In Figure 18, the right-hand category needs
only names and short descriptions among parallel-texts about “yearly event”.
Beside this, role could include “item name” like “Z<2 772 (Payment can be
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made in the following ways)”, “option name” like “#77 H Zi#icF(Automatic

Bank transfer)” and “detailed description of option” like “ A ZjficEF D5/ & /& &
LISTERNE &)L, Bl & 72 ¥ F 7, (In case you cannot transfer money,
you must pay by cash.)”

(3) Grammatical-type \ Discourse-type

“UNFFEAFNZ B 7= > T(Preparing for elementary school)” category collects
parallel-texts only which are sentence(s) and can be used to influence the ac-

tion of the listener like “7"& & 50 & <L, LA TS /~EXSLIIC L
F L J 9, (Do not be picky.)”

(4) Detailness

As above stated, “ZZK D —4(Year in school)" category collects only names and

the short description of the events. Too detail parallel-texts like “8 /740 72 F T
(CRT & T FH TS 7ZE0, (Please finish registration by 8:40)” should
not be categorized under the category.

(5) Timing

“BE___ BRIESNWTWD EDOTHRMPHTEY £3, (The weather forecast
says that the typhoon No._ is approaching.)” is used at the very moment

when the typhoon is coming. It not suits categories which contains messages
read long before the typhoon like one about attitude of mind for disasters.

(6) Sender / Receiver

Messages used by disaster countermeasures team are difficult for teachers to
reuse. From who and to whom the message is designed to sent, is an important
factor to categorization.

(7) isGreeting

Fixed phrases like “Tkin Ofe, TRi&EFE OFERRIZIIIE 2 TRPE O Z & L BEUH
L _EiFE 9 (We hope this winter finds you in good health)” have no relation

with the topic, and thus there is not much point in sharing.

(8) similarity

Parallel-texts which are very similar to ones a category already contains should

not be shown in the category. This is a property delivered form such a criterion.
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5.3 Informal Property to Formal Metadata Vocabulary

Preceding steps focused on extracting property candidates from a users’ ca-
tegorization model in their mind. Through following two steps, we develop
taxonomy to be used as objects of properties (step 5), and formalize them into
RDF(S) descriptions (step 6).

5.3.1 Enumerate Important Objects (Step 5)

This step is seen as the most important one in [23] because their study’s goal
is developing ontology which focuses mainly on objects. Our study, on the other
hand, focuses on designing properties which are useful in categorization, thus
we may reuse limited taxonomy defined by some authorizations instead of de-
signing them by ourselves.

Unfortunately, however, there are no authorized promising vocabularies in
the field of school language resources. It means that we need to design the pro-
totype of such vocabulary by ourselves following the “bottom up” approach de-
scribed in step 3 to 4 in [23].

Thus we have designed taxonomies for the topics, senders and receivers of
parallel-texts, by extracting terms from language resources and grouping them.
The reason why we did not design plain limited vocabularies but taxonomies is
because we need to execute query which utilizes class hierarchy s mentioned in
5.2.4 (e.g. get parallel-texts about events which are subclass of “events for stu-
dent”).

The study in [30] focuses on this step. In this paper, a procedure for ontol-
ogy capture starts from “Brainstorming”. They say “Have a brain storming
session to produce all potentially relevant terms and phrases” and also say “if
there was insufficient collective domain expertise of those involved, another
corpus of knowledge may need to be consulted to ensure adequate coverage.”
In this paper, hence, we consulted to language resources, especially the titles of
the documents and the instruction manuals. We extracted nouns from them,
group them hierarchically, and finally made taxonomies shown in Table. 3 and
Table. 4.

Finally, these taxonomies are represented in RDF by using the

rdfs:subClassOf property as illustrated in Figure 19. Because this property is
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Table. 3 Controlled vocabulary for topics

Yearly Event
Event for Students
Graduation Ceremony
School Trip
Class Trip
Out-Door School
Seaside School
Rest Day
Entrance Ceremony
Opening Ceremony
Closing Exercises
Field Trip
Other Event for Students
Event for Parents
Explanatory Meeting (EM)
EM for Entrance Ceremony
EM for Out-Door School
Classroom Visitations
Parents® Day
Home Visit
Reserve for School Trip
Other Event for Parents
Holiday
School Term
Long Vacation
Summer Vacation

Present from Bank of Charity
Selling Swimwear
Summer Assignment

Daily Event

School Life
Out-of-school Life
Home Study

School Education

Formalities

Entrance into School
Moving out
Alien Registration
Formalities before Entrance
Enrolling in the Disaster
Mutual Benefit System
Formalities related to Money
Collection of Money
Automatic Transfer of Funds
Reserve
Payment
Refund

Disaster Related Events

Typhoon Occurrence

Commuting to and from School
when there is Typhoon

Earthquake Occurrence

Commuting to and from School
when there is Earthquake

Child Pickup

Child Pickup Drill

Table. 4 Part of controlled vocabulary for sender / receiver

Teacher
Parents

Board of Education

Parents of Elementary School Student

Parents of Junior High School Student
Pupil

Pre-school-age children

Elementary School Student

Junior High School Student
Disaster Countermeasures office

transitive, a query to get parallel-text about “subclass of yearly event” can

also get ones about “graduation ceremony”, which is a subclass of “subclass of
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yearly event”.
When writing those taxonomies and properties presented in the next step,
we use “http://www.ai.soc.i.kyoto-u/ac.jp/Ir/elements/1.0/” as the namespace

and “Ir (stands for Language Resource)” as abbreviated prefix.

<rdf:Description rdf:about="http://www.ai.soc.i.kyoto-u.ac.jp/Ir/elements/1.0/YearlyEvent" />

<rdf:Description rdf:about="http://www.ai.soc.i.kyoto-u.ac.jp/Ir/elements/1.0/EventForStudents">
<rdfs:subClassOf rdf:resource="http://www.ai.soc.i.kyoto-u.ac.jp/Ir/elements/1.0/YearlyEvent" />

</rdf:Description>

<rdf:Description rdf:about="http://www.ai.soc.i.kyoto-u.ac.jp/Ir/elements/1.0/GraduationCeremony">
<rdfs:subClassOf rdf:resource="http://www.ai.soc.i.kyoto-u.ac.jp/Ir/elements/1.0/EventForStudents" />

</rdf:Description>

Figure 19 RDFS definition of the controlled vocabulary

5.3.2 Formalize the Vocabulary (Step 6)

In this step, existing top-down vocabularies from step 2 and bottom-up can-
didates (1) to (8) from step 4 are integrated, and formalized using RDF(S).

The vocabularies in Dublin Core are already defined in RDF(S) 1, so we use
the official definitions. Figure 20 shows vocabularies in Dublin Core which ex-
plains the characteristics of metadata well.

We detail the usage of dc: subject , dc:language and dc: source .

dc: subject would have almost the same meaning of (1)topic in the candi-
dates. So we use more popular one, dc: subject as an alternative.

dc: language property is important when take the multilingual aspect of
the language resources into account. We stated that duplication of similar pa-
rallel-texts in unfavorable, but this largely depends on the supported languages.
Even when there were duplications of a parallel-text, it should be of large value
if it supports unsupported languages.

One way to enable the metadata repository to return “the URIs of paral-
lel-texts and the address of the service to get them” (ref. 4.2), is attaching the
address of the service to each parallel-text. This study use the dc: source
property for this purpose. If there was more appropriate property, we should

use it instead.

t http://dublincore.org/2008/01/14/dcelements.rdf
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| dc:subject | dc:title | dc:source

rdf:type
rdf:Property | dc:language | dc:date

Figure 20 Properties reused from digital library domain (Dublin Core)

DAMSL, on the other hand, does not provide its vocabularies in RDF(S). So
we define the RDF(S) vocabularies as in Figure 21. This non-official definition
should be substituted by official ones in future.

Ir: grammatical -type and Ir :discourse -type is defined reflecting the
need for (3)grammatical-type/discourse-type mentioned in step 4. DAMSL
vocabularies are used mainly as objects of the Ir :discourse -typ e property.

Same thing as (7)isGreeting can be represented by allocating Ir: Com
munication -management object as the object of Ir:d iscourse -typ e p
roperty.

Ir:'s ender and Ir:ir eceiver reflects the need for (6)Sender/Receiver prop-

erties.
e “
Ir:.grammatical- — Ir:Sentence sclar;tNeonr::_e
type
¥p rdfs:range /
Ir:Statement IrInfo- \
Ir:discourse-Type '\ (T request
) rdfs:range [r:Communic
Ir:sender & Ir:Influence- o
Ir:receiver \_ on-listner management )
rdf:type‘l,
| rdf:Property |

Figure 21 Properties and objects from speech act domain (DAMSL etc.)
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Finally, we have defined Ir:role property reflecting (2)role (Figure 22).
Seven new objects are defined to represent the role of a parallel-text in the
original category, besides role names from other vocabularies.

To represent the parallel-text, four basic terms are defined:
Ir:Event -name , Ir:Event -location , Ir.Event -date which represents the
name/location/date of the event specified by dc:subject , and
Ir:Event -description which represents the dictionary definition of the event.

In addition, three terms, Ir:Pre/In/Post  -event -message , are defined to
state the parallel-text is messages used before, during or after the event. This
can represents the same thing as (5)timing candidate.

However, there are no explicit property for (4)detailness. This is because the

detailness of a parallel-text mostly depends on its role.

f dc:title ) Ir:Event- Ir:Pre-event- \
e message
rdfs:range dc:date Ir:Event-
Ir:In-event-

location
Irrole == | |dc:description message

Ir:Event-date

Ir:sender Ir:Post-event-
\ Ir:receiver ) Ir:Event- Message
rdf:type description /
rdf:type

rdf:Property

Figure 22 Property and objects designed from bottom

Through this chapter, we have formalized property candidates (1) to (77) with
reusing existing metadata vocabularies. (However, formal property
representing (8)similarity have not defined here. This is because “similarity
between target parallel-text and other parallel-texts the category originally
have” is ternary relation, and it is difficult to attach this property to each paral-

lel-text using a two-place predicate.)
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Chapter 6 Evaluation

We have implemented the architecture proposed in Chapter 4. After that, we
operated an experiment on the implementation to evaluate how well the ideal
categorization is realized by metadata and queries. By this experiment, we
show the effectiveness of the process proposed in Chapter 5 and give discussion

on its shortcomings and future works to be addressed.

6.1 Implementation

We have provided 1,444 parallel-texts with metadata using vocabulary de-
signed in the previous chapter. Figure 23 is an example RDF description at-
tached to “7 A7 L °C, ROAFZERAD) b8P 5 & &1L, €4IC
L7z E T, (When there is an official report of the General office of Edu-
cation for radio or television, follow the instructions given in the respective
official report.)”

This description means that the parallel-text represented by the URI,
“../Komaki/399”, is about “#&EAKFDE T (commuting to and from school
when there is typhoon)”, originally sent from teachers to parents or pupils,
originally used in prior announcement, and intended to influence on the re-

ceiver’s action or mind.

<rdf:Description rdf:about="http://www.ai.soc.i.kyoto-u.ac.jp/Ir/resource/Komaki/399'>
<dc:subject rdf:resource="http://www.ai.soc.i.kyoto-u.ac.jp/Ir/elements/1.0/
CommutingToAndFromSchoolwhenTherelsTyphoon' />
<Ir:sender rdf:resource='http://www.ai.soc.i.kyoto-u.ac.jp/Ir/elements/1.0/Teacher' />
<Ir:receiver rdf:resource='http://www.ai.soc.i.kyoto-u.ac.jp/Ir/elements/1.0/Parents' />
<Ir:receiver rdf:resource="http://www.ai.soc.i.kyoto-u.ac.jp/Ir/elements/1.0/Pupil' />
<Ir:role rdf:resource="http://www.ai.soc.i.kyoto-u.ac.jp/Ir/elements/1.0/pre-event-message' />
<Ir:;grammatical-type rdf:resource='http://www.ai.soc.i.kyoto-u.ac.jp/Ir/elements/1.0/Sentences' />
<Ir:discourse-type rdf:resource='http://www.ai.soc.i.kyoto-u.ac.jp/Ir/elements/1.0/Influence-on-listner' />
<dc:source>http://localhost:8080/langrid-service-1.2/services/Komaki?wsdl</dc:source>
</rdf:Description>

Figure 23 Example of RDF metadata attached to parallel-texts

On the other hand, queries to reproduce the ideal categorization are at-
tached to some categories. Figure 24 is an example attached to “ A%z

(entrance ceremony)” category.
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This query retrieves URIs and access points of parallel-texts which are de-
scription of or messages sent before the entrance ceremony excluding greeting

messages.

SELECT DISTINCT ?id ?source
WHERE

?id dc:source ?source. ?id dc:subject ?sub.  ?id Ir:role ?role.
OPTIONAL {?id Ir:discourse-type ?dt}.
FILTER(
?sub =Ir:EntranceCeremony &&
(?role = Ir:pre-event-message | | ?role = Ir:event-description) &&
(Ybound(?dt) | | ?dt != Ir:=Communication-management)).

Figure 24 Example of SPARQL query attached to categories

6.2 Experiment
This section describes the metrics and the result of the experiment.
6.2.1 Recall and Precision
To evaluate the expressiveness of proposed metadata vocabularies, we cal-

culated the recall and precision of the parallel-text retrieved by queries.

4 Ideal; = PTs categorized to im category by hand. N
Sim; = PTs retrieved by the query attached to im category.
Recall; = |Ideal; N Sim; | / | Ideal; |
Precision; := |Ideali N Sim; | / | Sim; |

- /

Both precision and recall are important to evaluate the effect of search uti-

lizing the metadata, but this study gives greater importance to precision.
The lower the recall is, the fewer the useful parallel-texts users get. However,
this demerit will be offset when more and more language resources are shared.
Low precision, on the other hand, puts a burden of screening search result
on users. This disadvantage is not offset by the expansion in amount of shared
resources. These are the reasons why we emphasis precision.
6.2.2 Results

Four graphs (A)-(D) in Figure 25 show recall/precision of the results of the
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queries attached to four categories. Three kinds of queries are executed for

each category.

(D Category matching without any metadata
@ Query which specifies properties exept Ir:role
@ Query which specifies all properties designed

Comparing O and @ shows that categorization utilizing metadata
presents better quality than “current categorization”. And comparing @ and

@ shows the effect of incorporating property designed bottom-up, Ir:role

. (Entrance Ceremony) precision (Holidays)

precision .
09 1 09 1
0.8 0.8
0.7 —H— 0.7
0.6 — 0.6 >
05 — 0.5 i
0.4 — 0.4
03 &1 0.3 —
0.2 0.2 3
0.1 t 0.1 1 I

o | o -

0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1 0 0.1 0.2 0.3 0.4 0.5 0.7 0.8 09 1
recall técaff

precision (School Education) precision (OneYear in School)
1 — 1 ‘
& — 0.9
22 recaﬂ[ ] 08 T
0.7 — 0.7 S
06 | 06 4 _—
05 ‘ 05 |
04 04 | \ |
0.3 03 S W
0.2 0.2 ]
0.1 0.1 ]
0 o ‘
0 0.1 0.2 0.3 o?ec%h 0.6 0.7 0.8 0.9 1 0 0.1 0.2 03 0.4 foéca I)Is 0.7 0.8 0.9 1

(C) (D)
Figure 25 Recall/Precision of the result of the queries utilizing metadata

In all categories, queries specifying proposed vocabulary give better results
than “current categorization” and existing top-down vocabularies, from the
point of view of their precision.

However, none of them achieves precision of 1.00. Besides that, when recall
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is counted in, each category shows variety of problems. (Detailed “Current ca-

tegorization”, “ideal categorization” and collected parallel-texts of each catego-

ry is attached in the appendix chapter of this paper.)

The case of (A) The precision of @ is lower than (D. This is because that ,
the “ideal categorization” contains parallel-text about both “experimental
meeting for entrance ceremony” and “entrance ceremony” ,while 3 elimi-
nates such ones. On the other hand, a factor which suppresses the precision is
that all of overlapping results are contained in (), while they are eliminated in

the “ideal categorization”.

The case of (B) The precision of @ is lower than both O and @. Some
parallel-texts which are ambiguous between “pre-event-message” and
“event-description”, are contained in the “ideal categorization” while no in 3.

The reason why the precision is not high is same as the case of (A).

The case of (C) The precision is very high in (3. This is because parallel-texts
about “school education” are originally categorized under few categories, and it
is easy to collect all appropriate parallel-texts. A factor which suppresses the
precision is that, there are various types of parallel-texts about “school educa-
tion” such as ones from legal viewpoint and ones from customary point of

viewpoint.

The case of (D) This case the most clearly shows the advantage of 3 com-
pared to @. Within original categorization, “~##%®—4- (Yearly events in
school)” contains names and short descriptions about various languages. To
collect only short descriptions are difficult with existing metadata vocabularies,
and thus the precision was very low. By specifying the Ir:role  property, high
precision are realized as (3. The reason why the precision is not high is over-

lapping results also here.
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6.3 Discussions

The results of the experiment show some problems besides the effectiveness
of the vocabulary designed by the proposed process. In this chapter we focus on
the main three problems: problem of overlapping results, problem of lacking
properties, and problem of lacking objects.

6.3.1 Problem of overlapping results

In most cases, precision is limited by the problem that overlapping paral-
lel-texts cannot be avoided. The similarity between parallel-texts is important
criteria, as stated before, but it is difficult to provide “similarity” as metadata in
the same manner other properties like “topic”.

To solve this problem, we need to observe more on the use-cases of each
MET, and develop the mechanism to rearrange search results into a form
which users can easily select and use. If we want to solve this problem by me-
tadata technology, we should design a new metadata design process which re-
flects the users’ mental model of screening useful parallel-texts, besides model
of categorizing them.

Another solution is to equip METs with a function to delete overlapping pa-
rallel-texts, utilizing, for example, similarity analysis technology from studies
on natural language processing.

6.3.2 Problem of lacking properties (Step 3, 4, 6)

A major reason which suppressed the precision of (A) and (B) are that, the

transformation from categorization criteria into property name had not been

done sufficiently. Take following three texts as example.

/é VEW@%@SOHN4OH%@EPW#Tﬁ}.%%Kiw\?ﬁfi\
R B OIS E R EOIE#R 252 L b TEET,
© PRI K > TEERABHIBEKARA YD £
@ [7TA31HOHEBLHED 2oL «5TIEZ «Z2HOD->ZDH
L s LELE 9D AT KEEDED) - 2lzn& (1
\\ F1) THOEHOSELAH (1 FW) ] //

In our “ideal categorization”, D and @ are categorized under the “/RIEH]
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W« KZ B (holidays)” category while @ is not. In the case of (B) in the ex-
periment, on the other hand, only (D was categorized under the category and
both @ and (® were omitted, which suppressed the recall.

This is attributed to proposed vocabularies. Using Ir:role , only @D is pro-
vided with metadata which says it is a Ir:Event -description  (dictionary defi-
nition of the event). Meanwhile both @ and @ are judged as
Ir:Pre -event -message (messages sent before the event). Therefore proposed
vocabulary cannot distinguish @ from ®.

We need to describe where in the process are the causes of this problem.

Directory, that is in step 6. Property candidates enumerated through step 4
included (4)detailness. If this candidate is designed as an RDF property and
the objects for this are also presented, this problem should not have appeared.

This problem, however, have its roots in the decision to enumerate
(4)detailness as a property candidate in step 4. Even if the judgment when the
designer decided not to categorize 3 under “/KZEHAM - /K2 H” was stated as
“® is too detailed”, in his/her mind would be more complicated decision such
as “® should not be categorized in “IRFEHIM - /KF H” because 3 contains
information which are of no value long before 3, July, and contains many
proper nouns.”

The discussion here can be summarized as follows.

By following the process proposed in this paper, we can extract categoriza-
tion models of users only which can be expressed verbally. However, to extract
more implicit model, we should refine step 3 and 4.

Not only that, step 6 should provide designers with clues to form RDF prop-
erty set without spoiling the expressiveness of property candidates.

6.3.3 Problem of lacking objects (Step 5)

As to the language resources, subject property was the most major criteria
for categorization. So a problem occurs when the object vocabulary for this
property has grain size not small enough.

We can see the problem in the case of (C). Limited vocabulary is designed
from keywords extracted from parts of language resources such as category

names, and “School education” is not divided into more specific concepts in the
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resources. When observed carefully, however, these resources seem to distin-
guish “School life (from legal point of view)” and “School life (from customary
viewpoint)”.

To solve such problems of the grain size of taxonomy, we should list up and
organize terms more carefully in the step 5.

Not only that, but more studies are needed on how to refine vocabularies,

once built, reflecting feedback from problems occurred.

6.4 Future Works
This section addresses future works important to apply proposed architec-

ture and processes to practical fields.

Easier-to-write metadata/query and GUI support

We have shown examples for metadata and query in Figure 23 and Figure 24.
It is difficult for average people write such things for two reasons: the syntax is
complicated, and what to write is hard to decide.

In order to reduce the required knowledge about syntax, developing GUI to
write metadata like CREAM [8] is helpful. Alternatively, it would be effective to
wrap RDF repository with more abstract interface which enables people to send
query a simpler way.

To help deciding what to write in metadata, annotation guidelines are help-
ful. DAMSL, for example, provides guideline with which annotators can find
the appropriate tag by tracing decision trees (like Figure 1 in [1]).

To help writing query, on the other hand, we ought to introduce strong
feedback loops, which allow annotator to write query and check the result ite-
ratively. An area where such feedback loops work well is tagging activity in

folksonomy [17].

Extracting more information from categorization
As stated in the previous section, only superficial part of human’s categori-
zation model can be extracted from simply verbalizing judgments through ca-

tegorization. To extract more information about the model, it is good to borrow
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ideas from research area including information designing.

Introducing iteration to the process

As [23] emphasizes, vocabulary designing is largely an iterative process. In
fact, some problems are found with the metadata vocabulary proposed in this
paper, and they give us clues for refining the vocabulary. It is important to de-

velop an iterative process to utilize such feedbacks.

Introducing collaboration to the process

Proposed process does not take collaborative designing into account, and
there remain some questions to answer. What should designers operate step 4
if there is a conflict in members’ ideal categorizations or categorization criteria
in step 3? Same thing can be said for the formalizing policies in step 6.

It is important to extend the process to allow design by more than one
member. Relating to this, knowledge from studies on ontology mismatches and

mediation, like [35], can be consulted.
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Chapter 7 Conclusion

In this paper we aimed to share language resources among Multilingual Ex-
pression Tools (METs)—tools that support users in searching and reusing re-
sources to create messages—to offset their lack of contents.

We took the metadata-driven approach basing on two key technologies: Ser-
vice Oriented Architecture (SOA), which enables METSs to search data across
resources developed independently; and metadata technology, which enables
interoperability between the resources categorized in various way.

However, there were two issues in incorporating metadata technologies into
the Language Grid—a SOA framework for language services. Problems were
how to (1) incorporate metadata technology into existing frameworks without
violating their merit, especially interface-level interoperability of services and
access control mechanisms, and how to (2) design metadata vocabularies
which can express the important aspects of resources for categorization.

To solve those issues, we proposed an architecture and a metadata design
process in this paper.

For the first issue, we proposed an architecture which incorporates a meta-
data repository outside original services. This repository behaves not as a
“broker” like previous studies on data integration with SOA, but rather as a
“registry”. A “broker” not only executes query sent from MET, but access data
sources on behalf of MET. This violates the access control mechanism. In our
architecture, METs collect and integrate data by themselves, thus the access
control mechanism is preserved.

The architecture can also preserve the original interoperability. We add only
one argument to the search methods of standard interfaces, in order to realize
search specifying URIs. This can adapt original web services to metada-
ta-driven search, with preserving their interface-level interoperability.

For the second issue, we extended the design process to incorporate two
bottom-up steps. In those steps, we enumerate categorization criteria of users
through manual categorization, and next transform them into properties.

As a practical application, we have designed metadata vocabularies for cate-
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gorizing parallel-texts from observing 1,444 parallel-texts into 65 categories.
We also have evaluated the expressiveness of the vocabularies compared to ex-
isting vocabulary designed top-down.

The contributions of this research and future tasks are summarized as fol-

lows.

Incorporating metadata technology on existing SOA architecture
We proposed an architecture which incorporates metadata repository as “re-
gistry” rather than as “mediator”. This extends existing SOA architecture to
allow flexible data search utilizing metadata, without violating original inte-
roperability or access control mechanism. As a next step, evaluations on an
environment closer to the actual situation should be operated, and easi-

er-to-write metadata/query and supporting GUI should be designed.

Proposing metadata design process driven by manual categoriza-
tion We proposed a metadata design process which starts from the step of
categorization by hand, and thus can reflect the categorization model in
people’s minds. We also designed metadata vocabulary for categorizing lan-
guage resources by following the process and presented the expressiveness.
The next steps are refining the process to extract more information from

manual categorization, and incorporating iteration and collaboration.
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Appendix

A.1 Introduction of Language Resources to Integrate
Here is the introduction of six language resources to integrate. Some of them

have signed a contract with the Language Grid and provided their resources.

A.1.1 Handbook for Teachers to Parent Letter Correspondence by
Kawasaki City Comprehensive Education Center

This resource is originally provided as paper handbook by the center

(http://www.keins.city.kawasaki.jp/). We have wrapped them as a web service

MET it
(http://www.langrid.org/playground/kawasaki-parallel.html).

and developed a for browsing resources including

| < A e . _ . t‘@‘ E{_{.‘v Hello, Guest.
e = NisTh#BEaHEEE 2 HEZHEE LT B B _
LALLMl ccccececncccsccoscscassncocssscnsnes R A OREE | 07UxhyATh
* " AEEDER
SR HeHmEE ) REAOBBY |
e
. /4 /4 —)

D: H7F IV EREC BB SRR B,
=8 FEAOIERHIFIE

-0 REBEAR

-0 FERTLETHO

- LI LEER

- (A Es AR

- S FEDEN

- e H st

- BHEHEDSHIRS

- 1SR TDEREA=

- BIAHE- BT O FSD
-0 P TEERS

- fa B APEHERE

- A S R R B
- {REREART- (R B

=) B R IEE T

-1 AfID

B

hEE

SROEDO Y5, COFETSEETHOIT LD
TWET. FCBEOOER TETIIS N
FEEBZT S, FfL, @ENDBDIL, 53
TREENRBOLO T, FEDEZAT
BT s mEOMOFRARC2NTIE. 1BE
EEORESFS O LET.

TFRNG e ENF, A E SRR Im, EA
FEFE. INEH AL, ITHDE, AFETEE
MABAE, BT LIEEAIR MR, METE
hAGh, BIELERERD.

FRTLETHD HEFRFRIEG
orE - I FEE
Search =
{76 A AL, AT TIAORTORPIEEELET. BE  LEE
BEERSSMEC R O T BREN LI REFLIESTIEE. (S 648D
B EE
FITLELD HEFIRFRER

= =

TAMHDITR <08, A

Figure 26 Kawasaki City Comprehensive Education Center

A2 HNEAREAGEEIRESE (Forms for foreign students)
This resource is provided in the web site of Hamamatsu city board of educa-

tion (http://www.city.hamamatsu-szo.ed.jp/shikyoi/foreign/data-foreign.htm)



in the shape of PDF files like Figure 27. It includes 86 documents in Portuguese

and Spanish (Some are also in English, Chinese and Tagalog).

F & o 1 & ANO ESCOLAR]

AAOERIZ, Zo0FicoihTuET,
Na escola japonesa os periodos de aulas sao divididos em tres periodos.

<1 %¥#1> ICHIGAKKI(Primeiro periodo letivo)Abril a Julho

« N30 [Nyugakushiki] Cerimonia de abertura
ANFERIT, O TFRICASTL 52— F4AEZEAT L O T, BEEESL EREOEHNOOFTELDH
nFE,
A cerimonia de abertura e uma cerimonia de boas—vindas aos alunos do primeiro ano gue ingressam
na escola pela primeira vez. 0 diretor e os alunos dos cursos superiores fazem discursos de

congratulacoes.

15350 [Shigyoshiki] Cerimonia de Ingresso
WXL, FROBEV ZHFTFLAT, £FEMogHIciThivE .
A cerimonia de ingresso realiza-se no comeco de cada periodo.

Figure 27 ShMEAVEEAGEBIRELA

A1.3 CCHBIRESIFEREIE (School life starts here)

This resource is provided in the web site of Atsugi city board of education
(http://www.edu.city.atsugi.kanagawa.jp/) in the shape of Word™ files like
Figure 28. It includes 42 documents, all of them are in Portuguese, Spanish,

English, Chinese, Tagalog, Korean, Lao, Vietnam, French, Khmer and Thai.

6 Ang isang taon ng Eskwelahan #WPakisulat ang petsa ma Eskwelahand
A e + Nahahati sa tatlong(3) term ang isang School Year sa mga gagawing pag-aaral at mga events.«

e + Walang pasok ang Sabado at Linggoe + Ang mahahabang bakasyon ay ang summer, winter aj

spring vacation+
(1) hng unang terme

Entrance+ Buwan__Araw__« [to ang unang araw sa pagpasok sa Eskwelahan ng mga+

Ceremony Grade 1. Kasama rin nila ang kanilang guardian sa araw n
1tp. Makinig sa sasabihin ng guro at alamin ang tungkol s
magiging buhay sa Eskwelahan.«

~ oSSR s~

Para sa Pag-sarsl as mgn Eslowelaban sa Atswgh

Opening+ Buwan Araw+ | Pagsisimula ng unang term+
Ceremony+ Pagsisimula ng bagong school years
End-of-term« Buwan Araw+ ; Pagtatapos ng unang termse
Ceremony+ Makukuha sa araw na ito ang report card na

nagpapahayag ng naging kalagayan ng buhay sa
eskwelahan at resulta ng pag-aaral ng bata.(Ang report
card na ito rin ang gagamitin sa second at third term)+
Simulang summer vacation kinabukasan+

o

EABHEWR

Summer ¢ Simula o Walang pasok s3 Eskwelahan, Depende sa Eskwelahan e |

Figure 28 = 2 HA6E 2 FARATE (Tagalog)




A.1.4 Translated Documents

This resource is provided in the web site of /NETTAME A VL 8 AL FEZCH 4G
Wi (http://www.komaki-aic.ed.jp/gaikoku/ k > 7" _X— (37) .htm) in the
shape of Word™ files like . It includes more than 300 documents, some of

them are in Portuguese, Spanish, English, Tagalog and Chinese.

2  Estudar com vontade. o

* Conforme ao sinal (chaim) voltar o seu lugar e preparar o

material para o estudo.
* Estudar se ajudando mutuamente.

* Escutar com atencdo os seus professores e os colegas.
3 BATFELTIL LD, v
" FrALDNRSTCSERL. FROERELEL LD, ¢
- HATETERIE > TR LEI L& I, »
CEECHEREOBTIELTHEI L £ 3.

Figure 29 Translated Documents (Spanish)

A5 FRM LD ET=-& VY (Letters from School)

This resource is provided in the web site of Chiba International Center
(http://www.mcic.or.jp/otayori/index.htm) in the shape of Word™ and PDF
files like. It includes more than 29 documents, all of them are in English, Chi-

nese, Korean, Spanish, Portuguese and Thai.

FREH R

Dear Parents,

s ANERE R
Municipal Elementary School
Principal

AFAOBALE

Entrance Ceremony
AFAETREOLEBOERN-LET, REFOFL THETEE 0,
Our school's entrance ceremony will be held as follows. Please come to our school with your
child to be enrolled.

Figure 30 Letters from School (English)

A.1.6 Multilingual Disaster Information System

This resource is described in detail in 2.1.



A.2 Detailed Results for the Metadata Queries
Following are the list of “current categorization”, “ideal categorization (ca-
tegorization by hand)” and categorization simulated by machine utilizing me-

tadata, which are discussed in 6.3 Discussion.
EXPLANATORY NOTE

Three lists are presented for each category.

. . .. This list show the texts classified
Original Categorization

under the category in the origi-

EEZs- |
WOHIE, R ERAR T,
Hik#--7H B( )~8H H()

nal language resource.

This list show the texts classif@

under the category by hand, ex-

Ideal Expansion cepting ones in the “original ca-
WLITE D | T, FIEE RHEB )| tegorization”.
REDEBZTHIEHTEET, Red colored ones are false drops,
[ IS O[B4 PR I T, | or texts which not appear in the
XIKA THRERLITER DD L EIT B “Expansion by Metadata”.
BREETL RS, \\\ ///

This list show the texts classifih

Expansion by Metadata under the category by the query

attached, excepting ones in the

“original categorization”.

Red colored ones are noises, or

texts which not appear in the

“ideal expansion”. /




A.2.1 AA%2H (Entrance Ceremony)o0 category

Original Categorization

Rk A H

ReEH AR

7 AR R

NFEROBH S

AT E Fio &80 Efivz LES, BlFEOH b IHIE &0,

AAR, RUEGT BT BHAE. FRSEG LTS,

| Gelifgse VPR TEL. )

At

. B W Pk & A A () FMi__#

2. Y PR RHE

3.8 B~ % ff__ GRF: EEW
: ~ : NFH

o~ HpEm

i T

(4. Fibwy

- NFisanE

T

- P (REFEOTS THELSTESW,)

CINEA (EREE, B EANET)

Ideal Expansion

10 : 25~10 : 40 LR EHEY (BEK TH TR

(2) A%l THEAECAET D IREAfFLZDX, SR 517F TY,

8 :30~8:50 =ff T RBEHEENTE{

9 : 00~9 : 40 A%

9 : 45~10 : 20 fREE IS - FHRIEHE)

OFHTERELERM L ES, BAMEANLIRZHELTIIEE,

QOB THEOZBRZEREL R, BERESN TR T I, BEOOETH
NELHE T ZENY,




@ himitil R 2 R R MICI R LE T, FEBDFREMERL THRIE
xR EE ALY <Ny,

@A THEHIRHWEE< b D
OFEFIHE~AL SNDENS, T8 Yy FMEOBMME] Z#IEAZS W,

DREIT > B<HOIITE 2, BELOIERICEVEHEIZAY £, FEEZD
ik, RBEREICBAD S ZEW,

OAFEENDBFEARLTHRERRICH 2B AT, Ball—f/NERE o
B < S0, FRRHOBEIC O LET,

ORFEDHEITEE THTEERL SV, T : |
BIROINFRIAFEZLICBHTLE S TEVET, PR 17 EEOAFR
ETAO LB FTOELET, REFRACT, SHECESVET LD,
TRAS % BV LET

7 v RV

P AR AR, A0 TERICAS T 5 —FEE BT 5 b0 T, KEE
AR ERAEDBRNDEERH D £,

Fal% - RELDICEBE 2 AB S,

(REEHFEEC T, SHBSESVET LY, JBNH 2 BEVCE LT ET,
NFR EE

A# & FRLOBY 24T LT |
AFARZITVET,
M TAFBEMEEER LTS, |
2EELOF KB
BERIEE) 8 |
BFEAE (KRF»DE->TELLD)

TR 1 2EEARERE FROBYITOET, BHEEZENRT, THEESH
FTLITEAVELET,

HEE - FBAAARATLETOT, AMWE B ES,

L LEECRZB RN T, HICFRETRETI &,

Yih - FRIRGE3 A 2 3 0 (&) 1 1We~1 3, 5T KRB/ IEm X
BICHRZE LEd, IRtk D7) o 2B E I LT ZEn, GBI7 Y 1)

BFEFHAETORKRIZITEEL 20,

AT EAY PR LG (R, K5

(1) ZAFCAFBMEEIER L TS,

(2) #RE - - FEHEZERALETOT, Az THEL SV,




(3) ffi#EH - RELHICEEZAZTHEL XV,

(4) BEEHAETOBENFIXTEEL 230,

(5) Bty b ITFoBIWZESL] AR —VIE, 4 A6 8 (k)
N 2B ICEAR LET,

KREZOHIT, PBEZZHELTLLEE N, B, R#EEZ DT OMIT 2 4
DOHFFRIZB AN 2 &0,

* NFBHAE (MUTBEZES»OEM SN H D)

kZHME, ANTEDRWVWESICLTL &, BERLDOITIAFEE., B
MHEMELET, R, $hE (2B), THE ) BELX CHEAICHERL T\
e pR ES o A

KEEIZL D I D ORMEKBREY 2 — ADRFII TV ET A, BHRICEA L.
AFRY BICBELLL XY, ABATHIUL., BHETT,

}EUTIRB T E 248 0 ARWniix, 4 AN ERIES 5,000 M,

LIS TEBICIEI DT B TY, RlEbBMLET, S0z
BT, Zhd b O¥ERAFIC OV T2 TLEE N,

Expansion by Metadata

10 : 25~10 : 40 L5 Himy (EEKTH TKR)
"9:45~10:20 AE IR, FHRIED" |
"k SUTIER TR 2T E TV ARV, 4 AL ERIES 5,000 H, "
() Ak 1R NET 2 REAERE DL, BT BTHETT, |
10:25~10:40 U GERE IREE T% TR
‘8:30'\’8:50 = At |
8 :30~8 : 50 =ft HET KEENEM

9:00~9:40 A

9 : 00~9 : 40 ANF

9 : 45~10 : 20 PREHATIIAE - FARIGE)
OFMTHBELRMLES, EAYEANLIRBEHELTIEIN,

QOB THORZBEZEIFE L )R, BFEEREBRNTRTLIEIN, HEDETH
NELHE T EENY,

OF ARt R A PR EEEMCE R LET, FELOPREHER L TR L
=AM ETEE, AFLEBZITERD <7Zav,

@ZAF CHEBEHW=ZL b0




OFEFIHE~AL SNDENS, T8y FMEOBMME ] Z#EA 2SI,
ONEIE, e,

OREIT > D<OIFE A, REROHERICEIVHEIZAD 3, Ri#EHO
i, WEEICBAD STZEN,

@OANFEEINDZBTIARLETHEBMRICS 25813, A —6/FR E TH
HE S T3V, FEhkfmfOZF W2 LET,
OKE DG EITEFE CTHTHEK S 723V, T :
BHEO/NERIANFEZLICBHTE ) T NET, Tk 17 EEDOANFEX
RO EBY TV LET, REFREICT, THHESESWVWET LS,
TEZNFH A BREAWWELET.

[z ol |
P N AFRIT, FID TR A - TL 3 — LRI 5 60T, KEE
H2 FIEDBRNOSENRH Y £,
(R - REL bic EX 2 TAB S, |
RAELFCT, SHBSEEVET LS. TENH A BECE L EFET,
AFR B |
AZEX % FEOMm0 %7 LET
A BRI (FRRE, (REE) |
ZACAEBRAEEZR LT EEN,)
PEEEEORE KEE |
FRED A BE

TR 1 2 EEAYRE FROBYITVET, BTHEEERT, JHE 2 S0
FT LS SRRV LET,

ARl R EARA LETOT, AE DAEES D,

Afz

Pidh - FRIRFE3 H 2 3 0 (&) 1 1R~ 1 38, HAT KB/ N Em LB
MECHGE LET, IR v hESBIZLTLZEW, BIZU b
HFEFAETCORKITTHE S 7230,
FRARGEMRE R LG (WRRL. REE)

(1) ZHTAFERERRAL T RS,

(2) #ft#E - FEAAEEA LETOT, Ahdg JREE I,

(3) Rl - RELHICLBEZ B S,

(4) BEHETOBHPFIETEE LS ZEN,
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A.2.2 MKERRE - A%¥H (Holidays)o category

Original Categorization

HERE

ROWIE, FRIZEARAR T,

HARIp oo e e e 7H B ()~8H B ()
9OH B () 2D 2%WINthEY £7°,
EEs-

ROHIM, FRITZARHR T,

R EEEEEE 12 A () ~1H B ()
1H B () o 3%MBNhED £7,
BRI

ROHIM, FRITEARR T,

R 3A B () ~4A B ()
4 A BRET LWPREIZ 2D £,

48 B () BHER, HUVHECRENEED $3,
B LSRR S TR, RO L SRR LET,
S D5 &t

WD AIE, FRITBRARTT,

S e A " ()

B

PR AR

it e A

Z DA

Ideal Expansion

(1) 8% FHOBRE Y 25T 217F TT,

(13) ZAKA ERFELRD HLRYE MRS T,

(15) BT FHOKEATHD L L BT, 1FORDH KV 2T HITETT,

(16) BRI ETEADBHKDD & BRI £F, ZORBBEDD LiER L
T, AADPLHLWEETHRY S Z LI £,

(7) #% FHOKDY 25T 517F T,
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(8) BfkA #13 0 H~4 0 HHDORVMAATY, MLEICLY ., T, FilZ
BOMEB R EOFEEZ DI ELTEET,

[ 4 TR D[FERA IR T

MIRH THRERPHINRD S & XL, BRSH TR,
A B26 A HETFERBBIRAIZRY £F, FRICE > TUIERAR

G VP

- RO, Bk - £hB - FRRTT,

|- IR MEUT. FROBE D £ HT AR T, BEHOMDIITORET, |

I oD Y OXE LET,

HPBHLWVRBROT T, BrxDZ LE2RATEFELEE, BERRITIZ, EA
REESVZRFE TSNNSO TLEY) DN AERICHIEDL L) FHITELALL
BREAWEL £797,

REREIEIDOT > READBIZOWZ 1EAETTR, DELITREL, 72<
FLIBHOLND LR TEE L AARE —FEICHIR LTV EEH L=V
THHT, DAIZDITEODWNWTEELE, BroWINRFEATEHI LEHLHITON
TEFE LI

FRNBRBITRY T, 400D OBEMC A TERE LET,
2RE. 4 A~8 A Q). o A~12 A @), 1H~3H (3570 (5
. BRI - KRB - FRBR S Y ET
JRER S CERA LY bEL AR L 21T, FRICHE~ELE TS, |
s IR (F2ER)
oRr, MELLRELEMLET, (YA LD |
WOFRIAR KN LET, (U A D

RHIAE DI &

LAHIAAE D 5, HLOWEEICR Y RO —EROMBE ) TF

1 IR D 0 E T, FRATE OB - B OREN EP N BEESE SN E
. (2% - 3EMLEALETD) KOANLEKRLTT,

LVEHIAHD Y, DEVEHLICH-ERDEE D £,

1 2t

2 EMHEE D T

2 FMBHED D T ERAEEORTFE ORENESL - BEENESLE
. WD HHOEKBTT,

2 IR

2 FHEER

12
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A.2.3 EPRBEHIE (School Education)o category

Original Categorization

(1) BRI IZ DWW T

i SN O/ FFE TOHREx5 & L, SiftECIThhTnET,

(2) BEEHBIZHOWT

BEHEIL. 6%~ 1 5mE TOEM. /b FPFEREOVE - 5« BH#FLRK
UNEER « th2REs) CiTh TV E,

(3) WIS HE IOV |
INFERRIEL T 6 M E IO A ANBANFET LI ENTE, 6EBOHE %
ZFET,

INFRE T T AL FEIRICAL Z N TE, SEROHBE LT E T, 5%
RN NI ORI BT D BB HBEEE T LI N e/ RIOEEHE LW
BB 217> TRV, @ 3SEBOHBE L2521 %7,

FIEEOH DT EL DD, RIS R R R E STV DN
s « B JBHEARNH Y £+, 22Tk, RE - A - ADEEDIRHIC
s U2 2 DRI EE TN TOVET,
\@ﬁm-¢$&&U%-%-%£i&®m$%-¢$%@%¥ﬂﬁﬁ%ﬁﬁo\
(4) EEHEIZHOWT

EEHB L, T L TRBLEPRRETITORTWET, ZbiE, & FE CHY
W72 BB 247 DO MR T, @, REOEEFERIT44, EHRRFFT2HETT,
SEHICERERESEHERITOMEE L TRFPE (2ER2WLEE) N0 £,

B, TOMICHEEERICHERRE 2 BT O & LT (RI224)
VESE

Ideal Expansion

1) Bk
2)

3) BEIRNLEREEOERE LD,

a) EHETH (ASLERNRHY £7)

b) mERME - SR

c) mEHEMFR

ZNTNOFRLOEN Y GHEITEN D) T, Hiffr & lEry Rk 2B 5 T
EOFRTY, L, FEECRMER EERANDRY 00 £,

15




s Lasb, "EOBRIGECE T, (ERflmER) £, BEHOYRT
B2 IR L, BREEORELZIH L TEET,

SHE .. 34ER

ASEOSFRIE, BRI, T T ) BEHE T

RERLIT, D B 2) EF 3) BN b ERAREO@KE L B LDl
AU

R ORI IT, ARSI END Y T,

ERE .. BEMLLE (BCFENLRICHT TRERDY 3, BXA2N5
MRS 5 = LN TEET)

FEAECRUIBHL Y DS/ L R L7223 B, BB ISRV A bR 0 | A DO
RIDEZ ONET,

AARTIE, 6 F 2R ol 4 A BIERASAE LET, 6 FERVNER THRALE,
AR SAERBEV F T, VPR E R E S D T 9 ERIDBBEE T

AARDHBEEB L. o FEMEEE-CTOET, 6 mABET 4 AN B~
¥ L. 6 MO/ NERBEEZ T £,

H AOREZBIX. OFEMTT (p. 123), SMEEOT L LIEIREEED
HHETIED D EXARREOFERHITAADF EH LR L S BB
J AT ERTEET, THITE bRV, REZ L HARDRES LFAL L5 2,
FLOLRRL L TOERAR L RVRETE2 X5 BEEF O LITR Y £,

RSZIE, BB 272 ) BEME T, BHOE TIX. FSZOH ALY EH
yARVARVIRN AN

BE(E ] - WAL - 7L ¥ T

BT AL 5 AER, — B LI SPE 217 5 HEME T, B RFE~DRA
425 L b TEET

(22 )

(RFIRl) S - T3 - B - KPE - BRERENDH Y £, TN
iR L E T,

(HEE) RO BE S OICEEIC LERRE R F5,

(FAr)

(2) HPEPRAEE% OER

Expansion by Metadata

1) R

2)

16



3) BT oA EOERE L D,

a) mEEFR (A EFIDH Y £7)

b) RFEHME - BT

c) mEEMFR

ZRENOEROEMNE FEIEEL D) T, il ol BT
BT, L, EEESBERRLBANNRY I T,

Iz Lo, HEOFRICENEY, (ERfIER) 72, @fEH o7 T
BALZHGE L, BRAEEOREEZITHIEHTEET,

EHH .. 34FERH

(AR, ERR, HTIT ) HEHE T

FERIT D) B 2) #EE 3) ML ARNOERAEDOEKEL L D EDiE
DY £,

PR ORI IT, A ERSTENBH Y ET

ER .. 3EMUL (RITFRNDLEIINT TRENRDH Y £, @256
T HZ LNTEET,)

FAECRLIE = D JoE EHRRE L7223 & BARREEBIC R W& DETZ 0 FIAN B D
AN EZBNET,

HARTIE, 6 FiZ22 o724 A/~ AFE L E T, 6 FR/NERTREATZE,
AR~ 3BV E Y, AR L PR e 6O T IOFERMPEHHEE T

AARDEBHE L, 9 B EIRES>TNET, 6 MAMMETZ 4 HDO/INFRA~A
FL. 6 FHO/NERBEEZ T ET,

H KOFBHEIL., 9FERTT (p. 1228, AEEOTFEHLITHBAT D
METIEH D FEABRREFOFERSNIZEADFLEL LRI LI ICHB L%
2 ENRTEET, FRUTE LRV, R#EE D HAOKREE LRI L ST,
FELDREL L TFERAEEEZEVRETE AL HIBELERFSZ LITRD T,

FANZIE, MBI 725 BEKE T, BEMOHE TIE, FSLOFTHAILLY &M
DB £,

WIS « BALH « 7 L% T

AR 5 M, —H LIEEMEE 217 2 ZEME T, 2RERRE~DIRA
EIHIEHLTEET,

(U337)

(FEMZERL) P T¥E-BE - KE - -BERERDHV ET, TNENEMD
e G = I

(@) PEROFEEZSLICEEICLIERNR LR £,

(FASE)

17






A.2.4 B D—EF (One Year in School)o category

Original Categorization

6 PO M

X ORI TRAL T EEN,

ERO—EMIT, 1 - 2« 3EMO =21t h T, BESTRITPAT
l/\jzj‘o

- THEH & HEEHIZIAATT,

© REIOKRZT, BIRS « KRB« FBIKARTT,

(1) 174

A

A H

LA TERIZIZCO THTK H T, RiE SN £77, e 0ah 2/
W, 2D DFERAETFICOWVTHIS T EEVY,

LEESaN

H H

1FHIDEE Y 9, BrLWFHAEIZR D ERO—EMOIEE Y TF
1 I SE
A H

1IN D £, PR OO ORRN EPN B EHENESUE
T (27 - 3TFHIBMALET) ROANDBIRRTT,

HIR

A Bb A BETERDBRAIRY 9, FRIS L - TIEIRA
B A DY £,

JwE7R ETEIRA L bR KT & X3, FRNICHEE LTI ZE W,
(2) 24
2 F R0
J] H
2D EY £,
2 Tk K0
A H

2 FHIDHED Y F 7, PR O OFE OMRR BN E PN T@EENES N E
To RO A NHEARBTT,

19




ZARIR

A Axb A AETHEMSBRAICRY £,

(3) 354

3 iR ZE

A H

STFHINIGED £9, ~FROE LOOFEH T,

AEREEAR 530

A H

IINEROSAER, R AR OB D ) | PR E A L E T, B L R~
OIS D HBHNTHATT,

32 E Tt |
A A

3FHAED D RO AEHED Y £, PR COR B ORED B

NcBEENESNES, ROHNSFIRZTT,

FARIA

A B»5 A HET |

SEBBIRIANC A2 0 T, 4 F D OB 2 TR A LET,
SIAH THEERITINDD & X1, BRSETI LS,

Ideal Expansion

(1) ¥R FHOBE Y 2ETF5TETT,

(10) EES EIEHEERY L—EANRE VAR EER LTV | HROFED IR
ZLZRG, EEINCHE LTfTHETT, FRICK->TE, FELSMTE5HE %
HAZELTWET,

(11) =35 - HREEES BN-EWEEE LD, W) LTLzENcLE
7,

(12) FES - bR Xl TE, JiiF. FERSE CRE L ERCHES R - 3R
ETHEEH VA= R E2BR LY, BEROEEBLAE., HESOREKL L
720, TNHEEE LIV ITDHETY,

(13) &ARD FERFELED HLEAYFEY R I T,

(14) Z¥ERX K ERAEDFROEEENIITETT,

(15) BT FHOKELTHD L L HIT, 1FEORDLI KV EITHITETT,
(16) FIRA ETRBKDD & BARRITARD £9, ZOKRBEDKEDD LR L

20




T, AADPLH LWEETHRY D LI £,

(2) Al THEEIAYT 2 IREAFLZTZ, ORI H17HTT,

(3) HEHIE - EHMEFEZNE WEAEOH R, KE, EEDORE Ok T2 HIE
LEd, i, WERREZEMSZN LT,

(4) AT BICREFFEICRO T FERE TRABORIT - BiRE LET,
(6) W HETHMMTERVI L&, HES A RETRINH T, BRVE
5§ - SURICB L AR LV ET,

(6) HEBE - FRHBHE REEFNSEH LD LS ITHRRFIETOAEE L
TNDMDICDNT, REE DT H o THETORERZZ I | trid LT
DIAENERE BT DB TT,

() $EER 2B OKDY 251 51THTT, |
(8) EiRkZ #13 0 A~4 0 HHDORVMAZL T, HEICIY . KT, Fils
EHOMEB R EOFEBZ T 62 L b TEET,

(9) HEHENHR - 5IIE LAIRE KFXOMEBER EDKEFOMRNEHD & & B
FT~RITF72 0 | REHEICEI EES 7D DOFIF T,

BCG TPt

PTA 85 |
HEYDH
L ) AR |
FIRE Y U LEE (54)
7B |
YTV URE PRI, REETHMEY £,
|- IEHRIT BRI, B R B TR LET, |
- AR AFERT, HIO THFRICA S T 5 —FEZEIT 5 b DT, KR
AR ERAEDBHNOSERD Y 7,

- A g AT, BRFEE UNERR DI 6 4F) OTFHERZOFRICHINE
HF, FELTNCATT,

R AAEIE. PROKBE Y 2 ET AT, Ao IiTbhE T,

TR RTRITIE, TORFEOFELBEOT LR TR TIEEZWIZIZE
£,

- HEX —FHoKDbY OXE LET,

< BEFERIE RO AFIMA T, WA T AEEAE LET, EERTHANA
BEHAELET, VL —REANREDO T L —F5thiEs. 100 A— FLER Y
DO Nt FAERKTIT ) XU AR ETT, eACHmB bInE L0 Eikics

21



mLzv LEd,

- BAMEE) MERIAT o TEBE L, £ TU+—727 7 U =R EVANAZRIEE)
ZLET,

cEBRE VT ITREIL, FRTESTRKER ST, BETHELRZY LET,
NS (6 FFARES)

HR TR - HIREER  (FR)

I INE

(AWZN=

Itk H

RELTMER

kB> A

MHEH LWRBROT T, FxDZ LE2ZARFEL D, ERRITIE, EA

REESVZRFETKNSATLEY) N AERICHIEDL L) FHITELALL
BREAWEL £79,

& hikAT

ESHAT (64F)

[T

PR (1. 249)

AR (3. 44F)

R 128 B () ~14 A ()
EEdE

)% Rt H

R

EEEEEDD
EATOERICH DMk CIEBIT 2 a5 B EE °F,

X Tif=

AR e o oo e e 7H B () ~8H H ()

REREIETIDOT» READBIZOWZ 1EATTR, DEHEICEKEL, 72<
FLENALND LIRS TCEE LI AARE —HEICHFR L7V EB L2
THHT, DATEITEOWNWTEELLE, DI NREATHZ EHHITOW
T&E L7,

Kimbx

REFEAH

22



FROPTIIERTE RN &2, BATEEHLET,

FARIE 4 H~8H ). 9 A~12 A %), 1 A~3 A Q%) &7
. BIRS « KRB - BRI DY £,

FRATHE

FR G E

FRRER

NEREAZ—IA R, BEEAEE B A TRTE LET, ITREERS
TR LET,

BRERFR S

R B

mNRE

N ERS

il FE& H

HEAY

FIZ=ENSHESH Y £97,

EER &R

FEHERY L—, FURARE, 7T AOMEE L TEBIZZE LTTHETT,

DEX (1. 44F)

BIERL&H

A H

ESE

RESE - HRBRRA

HER

e D H

ko H

EREER (PR

B LR RS, WD L SRR LET,

B (4H) 12, SIAESNLDBTHROKEE LR L LT, AFRASZAT
WET, BFROALIE L T, PROPESLOHE TSV THIA L £7, £72,
PRI 2EMEZ T 4, RFEHFE LTSN,

AARDFRIL, = 2OFHNI I TWET,

BB (4 4)

HEOFEFEHORREREEZT 25T, AECHE BRCTIES B &

23
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SHERERI5H

B AETE (5 4F)

B EE F

LEHIRKD D, VEWD XS 7 BIRB DA E D £,
1A B () 2D 3%HIMEED 9,

2 RO (64)

48 B () 3ES FLOEETRENAED £,
4 ADDH LOEEICR Y 7,

90 B () 7b2%HInAE D £,

O OAFRE  FER/NFEAERIFHE

Expansion by Metadata

(1) ¥R FHOBE Y 25T 217EF T,
(10) EEE EHIEEEESY L—EANSRH VR ER LD | HROKED )
LN, EENZBLDITHECTT, FIRICK > TUL, FELSIMTE 5B %
AELTWET,

(11) BZE - HEEES BN E2EE L2, B2 LTLz8ncLE
7,

(12) 24 - Ofvss B TIE, BT, FRER% CRIE Lo /ER AR - B
SR LI LR — FREERR LY | ERORECAE, FESOREY L
0, ENOEEE LY T2 TT,

(13) 2tk AFEFRAEHED LB MRS T,

(14) 73X Fx ERAEDFR O REEL O IITHE T,

(15) ETR FHMORERCTHL L L b, 1LEOMDL Y ETIITETT,

(16) FIRA E TN D & BRI £, ZORBEDKED D LR L
T, 4 ADSH LWEETHIRT 5 Z LI 9,

(2) NFR 1EARCARETIREARZTZ., OETH1TETT,

(3) HIRHIE - EHEEZK REAEOTE., (KE., BEORBEOHKTFZHE
L9, F/-, @ERELZEMA BRI LET,

(4) EFRIT ECRKESFFICEBNT, HFEE2E CHEHMOKRIT - E1HE LET,
(5) ERE HETIIMRTERN L&, EHOCNNRETRIACH T, BRSRE
5 RICER L AN B0 E T,

(6) FRESB - FHRKRE WEAENEH ED X I ITERSCFETDAEFE L
TWANIONWT, REENZH > THETORERS A RV | (R#E LT

25




DIAENERE T DS T,

(7) #HX EROMD Y & ET HITHTT,

(8) HikA M3 0 A~4 0 AFORVARTT, HBICEY . FHKT, FHIF
BHOHIEE 2 EOIEE AT AHZ LB TEET,

(9) HEREFIIH - BINE LAl KBER EOKEORD DS & &, RERY
AT ~iF72 0, LREHITEEIET =D DI T,

BCG T [hHEfE

PTA 8 |
[Af2 & g ]

ST, SOEFBRAMO - BEH EBHE T - By MR CETROL D
WICIRFBE LETDOT, IALLEBEWKLET, SFEENLEFHEICTOVTIL,
ZREE LERADT, TiOBIRE TERO FTEW 2k, AR GEg I
BN E FILTWET,
mEvoH |
VLY R
755U v a8 (54) |
=B E
|- =TV RS FERIC, BBRETHWHEVET. |
AEFEIRIT BREFAETIE, EIREE EBEFERITE LET,
- N AZERIT, IO TERICAS TL 2 —FEE28H0T 5L DT, RELR
R ERAEDBHVOSIENRH D F7,
- R RERIT, BRFEE UNERRLIZ64E) OFHERZFOFEKRICHINE
B, REL TR TT,

c BEE REENFRIZKE T, THOFEESCEEORETFEZSEH L ET,

- IR

c JRERX BERT. FROBEY 25T 5T, FFHOMDIITHOINE T,
- FREEHR TR RO TR 2 B 5 T, FHOZ LICHOWTIREE L35 L
AEVELET,
AT KTRITE, FOFEOFREED I L ERTKTIEEE WX
e

- f&FC

s R oKDY ORE LET,

CEE ARYEED, NARLTBHICE S TRAMIH T, BRSO SUBIZHE L A,
HE TR TERNWZ L R LLRNLFEONET,
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REEEIRE HIEROAFI A T, AT AMEE LET, B THANAR
BEAELET, UL —EANRED T L—T 55, 100 A— LR d
DA N, FAERIRTIT O X o A 8T, ASCHB bIE L- 0 Bifics
mui7z=v LEJ,

- BPANEE) RIS T TEH L, REATY =7 7 U =722 EVS N ARTEE)
zZLET,

RS I TR, R RE R oD, R THELLY LET,
PR RIIS (6 FRHES)

R - KRB () |
RIBREHE
Ak |
kA
¥R
EEDH |
REEPFEA~KRT, BT SADFERERIIOVT, AELFHEELET,
(RF L, BTSABEARBERE L CNDE0N, FROGETEBBLET, |
B RIT
E5H4T (6 4F) |
A NBA S
(RIS |
PEHRZ (1. 24F)
PEHRZ (3. 44F) |
AFIRE

HiL H

)5 o 1

g

EEEERDE
EAHOERICH 51k TIEBIT 5 E A2 5 B T
X LB S

HERE

PN

KEFER

R 1 4

27




EROPTIIEBRTE RN 2 2, BATHEE LET,

FREE. 4 A~8 A QFH). 9 A~12 A (25#). 1 H~3 A (3%H) o4&
. BRI « ZARI « BARBINH D £,

FRIL, FEBTOLNRTRUTH D B LWERATEZ XD =012, Ri#EE L EE
DEE LA IS ERITTOETS,

FRAEHT, MOBIMATEEITOT, BHOGELET,
F G E

e

B LT EFME ST CE L ERT 2 BB T,

FEEER

=

RRECORET 72 PR HRAE L, BEVORMEATEDET,

FBERi

INFAREAEE AR . AT = A ORI LE T, R el
CELET,

BREERFR S

R B

mRE

RS

ifilFE& H

HEAY

A EFEE D H

EHERY L—, FURARE, 7T AOME LG L TEE 23 LTITHE T,

DEX (1. 44F)

BILFL&H

FRA D H

UEDRBF SADHETE, R LA LET,

ESE

RESBOD L | (REF L LR PR CTORRT 72 SIERARH A L, BHEVOBRF
RO E T,

KESH - FRBRES

HERE

W o H
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