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1. Introduction

This paper serves as an introduction to the first NTCIR Workshop k
[1] and research using the NACSIS Test Collection 1 (NTCIR-1),
which is described in detail in the rest of the volume. The NTCIR
Workshop is the first evaluation workshop designed to enhance
research in Japanese text retrieval. Since this report is written based
on the search results and system description forms which are
submitted on March 4, 1999, it should be updated based on the
research results presented at the Workshop meeting.

The NTCIR Workshop has the following goals:

(1) to encourage research in information retrieval, cross-lingual
information retrieval and related areas by providing a large-
scale Japanese test collection and a common evaluation setting
that allows cross-system comparisons

(2) to provide a forum for research groups interested in comparing
results and exchanging ideas or opinions in an informal
atmosphere

(3) to investigate the effective method to construct Jarge scale test
collections and IR laboratory type testing

The test collection used in this Workshop is called "NACSIS
Test Collection 1" or "NTCIR-1" and consists of more than 330,000
documents, with more than half presented as English-Japanese
pairs. Although there is a Japanese test collection called BMIR-J2
consisting of 5,080 newspaper articles [6], and its contribution to IR
research in Japan is tremendous, enhancement of the Japanese test
collection in the aspects of both the variety of text types and the
scale is needed. We place emphasis on cross-lingual retrieval since
it is critical in the Internet environment and for Japanese scientific
information retrieval [2].

Each participant has conducted one or more of the following
tasks:

The Ad Hoc Information Retrieval task - to investigate the
retrieval performance of systems that search a static set of
documents using new search topics

The Cross-Lingual Information Retrieval task - an ad hoc task in
which the documents are in English and the topics are in Japanese

The Automatic Term Recognition and Role Analysis task - (1)
to extract terms from titles and abstracts of the documents, and (2)

to identify the terms representing the “object”, "method” and “main
operation” of the main topic of the documents.

Thirty-one groups, including participants from six countries,
had enrolled to participate in the first NTCIR Workshop. Among
them, 28 groups enrolled in IR tasks (23 in the Ad Hoc task and 16
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in the cross-lingual task), and nine in term recognition tasks.

Regarding IR tasks, the search results of 117 runs were
submitted from 23 groups. There were 48 runs for the Ad Hoc
Retrieval Task from 17 groups and 69 runs for the Cross-Lingual
Retrieval task from 10 groups. Nine groups are from Japanese
companies (six in the Ad Hoc task and four in the cross-lingual, one
did both), 11 are from Japanese universities or national research
institutes, and four Non-Japanese groups. Two groups from the
United State, one group from Australia, one group from Taiwan,
nineteen groups are from Japan and some of them have non-
Japanese members or collaboration with research groups outside of
Japan. Two groups worked without any Japanese language
expertise.,

Table 1. Participants for IR Tasks

Ad Hoc IR|CrossLinguajsum
#groups enrolled 23 16] 28
Hgroups submitted result 17 10] 23
Submitted Runs 48 69] 117

The rest of this report conceniraies on ihe IR tasks, i.e., the Ad
Hoc Retrieval and Cross-Lingual Retrieval tasks. The overview for
the Term Recognition task was prepared separately [4f]. In the next
section, we describe the tasks performed in the Workshop. Section 3
shows the test collection (NTCIR-1) used in the Workshop. Section
4 describes the methods of evaluation and Section S analyzes the
search results submitted by participants. The final section lists
issues to be discussed.

2. Task Descriptions for IR Tasks

2.1 The Procedures
Schedule
Nov. 1, '98: Delivered documents, 30 training topics, and

relevance judgments for training topics

Dec. 2, 98 . Pretest, then updated relevant judgments for training
lopics

Feb. 8, '99 : Delivered test topics
March 4, '99 : Results submission

June 12, '99 : Relevance judgments for tests topics were delivered
to active participants

Aug.30-Sept.1, '99 : Workshop, Tokyo

Oct. 1, '99 : Test Collection 1 (NTCIR-1) will be available for
research purpose




From November 1, 1998, the document data, 30 search topics
(0001--0030) and their relevance judgments started to be delivered
to each IR tasks participant to train their systems. Among them, 21
topics are used as cross-lingual topics. The topics were written in
Japanese. Fifty-threc new test topics (0031--0083) were distributed
to participants on February 8, and the search results for these new
topics were submitted from each participant by March 4 as official
test runs. The test topics are common for both IR tasks. After
relevance assessments, it was revealed that 13 topics of the 53
contained less than five relevant documents per topic in cross-
lingual retrieval. These 13 topics were discarded and the remaining
39 topics consist the “Official Topic Set for Cross-Language
retrieval task™.

Some of the participating groups enrolled for the IR tasks
could not submit search results by March 4 with various reasons.
Three of them wished to continue as active participants, 5o we set a
second due date and accepted the search results submitted by that
date. These additional submissions were included in the evaluation
results but were not included in the document pool for relevance
assessment by human analysts.

A participant could submit the results of more than one run.
Both automatic and manual query constructions were allowed. In
the case of automatic construction, the participants were required to
submit at least one set of results of searches using
<DESCRIPTION> fields of the topics only as the mandatory runs.
For optional automatic runs and manual runs, any fields of the
topics could be used. In addition, each participant had to complete
and submit a form describing the detailed features of their system.

Human analysts assessed the relevance of retrieved
documents for each topic. Based on the relevance assessments,
interpolated recall and precision at 11 points, average precision
(non-interpolated) over all relevant documents, and precision at 5,
10, 15, 20, 30. 100 documents were calculated using TREC's
evaluation program, which is available from the ftp site of Cornell
University.

3. The Test Collection

The test collection used in the Workshop, “Test Collection 1" or
“NTCIR-1", consists of documents, topics, and relevance
assessments for each search topic.

3.1 Documents

The documents are author abstracts of conference papers which
were presented at academic meetings hosted by 65 Japanese
academic societies [5). Subject domain, length and format of the
documents are diversified according o each society. Wide range of
subject domains from pure sciences, technology and engineering,
social sciences and humanities are included although about half of
the documents are from electronic engineering and computer
sciences.

The Collection contains three document collections: the JE
Collection; the J Collection; and the E Collection. The JE
Collection contains 339.483 documents, of which more than half
are English-Japanese paired. Both Japanese part and English part
are prepared by the author(s) of the document. The J and E
Collections are constructed by extracting the Japanese or English
parts, respectively, of the documents in the JE Collection.

3.1.1 A sample of the document record

Documents are SGML tagged plain text. A record may contain
document ID, title, a list of author(s), name and date of the
conference, abstract, keyword(s) which were assigned by the
author(s) of the document, name of the host society. (See Fig.1)

<REC>

<ACCN>gakkai-000001 1 144</ACCN>

<TITL TYPE="kanji">BFEH - BF I - ETHHFM- [SOMLE
BRik| OfERERZE L TITITL>

<TITE TYPE="alpha">Electronic manuscripts, electronic publishing and
electronic library </TITE>

<AUPK TYPE="kanji">#}& EX</AUPK>

<AUPE TYPE="alpha">Negishi Masamitsu</AUPE>

<CONF TYPE="kanji">HI R B RS (EHE B )</ CONF>

<CNFE TYPE="alpha">The Special Interest Group Notes of
IPSJ</CNFE>

<CNFD>1991. 11. I9</CNFD>

<ABST TYPE="kanji"><ABSTP>BFHIREL V) F—7— FEd.l
I, XMORE. WK IR, RADOBEORFILOVT, 20
BIREEH L THROBEEIRFTT 5. & <K, BFHMICWT S
EIBR #1415 T 5 SGML(Standard Generalized Markup Language}t ¥
ZOYETOREIEE L, FMFERL Yy — BT S [SGMLE
Bk BIUVZOLICD-ROMIMDIERER LB L THLNLMA
PHRET S, $ARFREMIOVWT, FORBEYERE TS, B
BB R MY 2 ZOEDHR VAT L D&, HRBLEEL Y
IDE. FOFHOUKNERE - REDOBBETH Y. DL
CEELOBEER TR LS. JABST.P>/ABST>

<ABSE TYPE="alpha"><ABSE.P>Cument situation on electronic
processing in preparation, editing, printing and distribution of documents
is summarized and its future trend is discussed, with focus on the concept:
"Electronic publishing. "Movements in the country concerning an
international  standard on electronic publishing, SGML (Standard
Generalized Markup Language), are assumed to be important, and the
results from an experiment at NACSIS to publish "SGML Experimental
Journal” and to make its full-text CD-ROM version are reported. Various
forms of "Electronic library” are also investigated. The author puts
emphasis on standardization, as technological problems for those social
systems based on cultural settings of publication of the country, are the
problems of acceptance and penetration of the technology in the
society </ABSE P></ABSE>

<KYWD TYPE="kanji">EF HAR // BF &R # BFEIR // SGML
I EWERY > 5 — W EXT— 5 - AJKYWD>

<KYWE TYPE="alpha">Electronic publishing // Electronic library #
Electronic  manuscripts  //  SGML / NACSIS /# Full text
databases</KYWE>

<SOCN TYPE="kanji">1§ {RULH % & </SOCN>

<SOCE TYPE="alpha">Information Processing Socicty of Japan</SOCE>
</REC>

Fig. 1. A sample of the document record

Table 2. Average Length of Document Fields
Total number of documents: 339,483

title fauthor jabstract |keyword jrecord

tokens § 36.5 315.2 31.1] 3828
bytes 122 821.6 107.3{ 1050.9
number 34 8.3

Since one of the purposes of the original database is to provide
an alert information about papers presented in Japanese academic
conferences as soon as possible, documents are put in the database
without any revision or modification by professional abstractors or




editors. Some of them are refereed, and others are pre- or non-
refereed. Both as part of the philosophy of lcaving the data as close
to the original as possible, and because it is impossible to check all
the data manually, there are "errors™ in the data. These range from
errors in the original data or other typographical errors, to errors in
the reformatting done at NACSIS and at Test Collection Project
Group. The error-checking has concentrated on allowing
readability of the data rather than on correcting content.

3.1.2 Document Collections and Tasks

In the Workshop, as shown in Fig. 2, the JE Collection is used in the
Ad Hoc task since in Japanese operational IR environments,
especially for retrieval of scholarly/scientific/technical documents
and Web documents, retrieving both Japanese and English
documents at once is quite natural. The E Collection is used in the
Cross-Lingual task. The J Collection is used in monolingual
retricval, which will be the baseline for comparing the search
effectiveness with the results in the Cross-Lingual task.

JCollection | o - Training Topics
0001--0030
Japanese

JE Collection

Test Topics

level of p< 0.001 between the search results using the JE Collection
and the J Collection.

3.2 Topics

A topic is a formatted description of a user's information need. We
defined the topics as statements of "user need" rather than "queries”,
which are the strings actually submitted to the system, since we
would like to allow both manual and automatic query construction
from the topics.

The query format is similar to that used in TREC-1 and 2 and
contains SGML-like tags. A topic consists of a title of the topic, a
description, a detailed narrative, a list of concepts and field(s). The
title is a very short description of the topic and can be used as a very
short query that resembles those often submitted by end-users of
Internet search engines. Each narrative may contain a detailed
explanation of the topic, term definitions, background knowledge,
the purpose of the scarch, criteria for judgment of relevance, and so
on. (See Fig.3)

E Collection [ 0031--0083
Japanese
P — Monolingual IR Baseline)

< Ad Hoc

<= Cross-Lingual IR

Fig 2. Relation of the Document Collections and Tasks

In Japan, (1) most of the documents published in Japan are in
Japanese, but some are in English or in both English and Japanese;
(2) a Japanese document quite often contains an English abstract
(often an English abstract without a Japanese Abstract); (3) a
concept may be represented in any of the four forms: Japanese term;
transliteration of an English term using Japanese Katakana
characters; English or another language term with its original
spelling using roman letters; or an acronym. To overcome the word
mismatches caused by this, cross-linguistic techniques are needed,
even for Japanese text retrieval. Fortunately, Japanese newspaper
texts are well controlled by the editorial policies and the style
manuals of each press company, and English terms never appear in
the text with their original spelling. On the other hand, in the
ordinary texts, usage of English terms in Japanese sentences
depends on the preference of the individual writers. In scientific,
technical or scholarly documents, in particular, technical terms and
new concepts are often represented as English or other language
terms with their original spelling using roman letters. and cross-
lingual techniques are more important in the retrieval of these
documents.

However, the Ad Hoc Retrieval task using the JE Collection,
which contains both Japanese documents and English documents, is
complicated and a few groups submitted search results using the J
Collection only. We evaluated all the search results submitted as Ad
Hoc runs, regardless of whether they referred to the JE Collection
or the J Collection, since there is a very strong correlation at the

<TOPIC q=0005>

<TITLE>

KTV 7 av

<TITLE>

<DESCRIPTION>

IFAEN TN FST DIHRR TS /1 oa

</DESCRIPTION>

<NARRATIVE>

ATz INDIFTAZ) T ETRILE AT V= I MRS I TR
HABIEREEND, TV —2a At loTL, A7 P2/ DRI
T BB LpBENHDB, TOLIRBE . BANCKITEE LTI
LBIIRRD, EEMRICEL. HMR TS 72 ar DB 20T Bk
Mo, FERERIZL-T, BR. KEREETRoTVALO, B
BREOEBORIEO—MEL THIKR TS 7 a ZRNTWSIZHT
TR REM &4,

</NARRATIVE>

<CONCEPTS>

HORIR, RO, BHROKEE, KTITREY S

<JCONCEPTS>

<FIELD>

1T - 1 4R - il

</FIELD>

</TOPIC>

Fig. 3 A sample Topic

3.2.1 Topic Preparation

Topics are collected from users with permission 1o use them as part
of a test collection. Some were collected from researchers in several
fields by interview or by using the topic collection form’, some are
collected from reference counters of research libraries, and others
were created by the analysts based on their research interest or
needs. Analysts are mainly graduate students with such
backgrounds as computer sciences, pharmacology, biochemistry,
and social sciences such as education, linguistics and so on.

* Accessible via: http://www.rd.nacsis.ac.jp/~ntcadm/index-e.html




The collection contains 30 training topics and 53 test topics.
Among them 2] training topics and 39 test topics are usable for
cross-lingual retrieval. All the topics are writien in Japanese.
English and Korean versions will be available.

After collecting the topics, each topic was examined for its
clearness and difficulty by the analysts and project members in
NACSIS. The criteria are as follows;

(1) Statements of “user need” rather than “queries”

(2) <Description> contain every concepts that are needed to
describe the topic

(3) Not too easy:
(3-1) Simple word matching of query terms can not
retrieve every relevant docs.

(3-2) A document containing query terms can be non-
relevant.

(4) Five or more relevant documents in top 100 documents
retrieved by the retrieval system we used in NACSIS

Sentences were modified when they were too restricted or
ambiguous. Function category of each topic was analyzed and
assigned based on the function category proposed by BMIR [6].
The category indicates the required level of techniques and
knowledge to conduct search of the topic. We tried to balance the
topic length, number of relevant documents, and "difficulty”:
however, we found that estimating "difficuity” is difficult.

Table 3. Average Length of Fields in aTopic

3.3 Relevance Judgments (Right Answers)

The relevance judgments were done by pooling methods. A certain
number of top ranked documents are collected from each submitted
run and create a pool of possibly relevant documents. Human
analysts assess the relevance of each document in the pool against
the topic. The relevance assessment is done using three grades:
relevant, partially relevant, non-relevant. Two analysts assess the
relevance of a topic separately, and then the primary analyst of the
topic, who created the topic, makes the final judgment.

Relevant judgment files contain not only relevance of each
document in the pool but also contain extracted phrases or passages
showing the reason why the analyst assessed the document as
“relevant”. Since a narrative of topics may contain some description
related to user’s situation or purpose of the search, situational-
oriented relevance judgments were conducted as well as topic-
oriented relevance judgments which are more common in the
ordinary IR systems laboratory testing. However, only topic-
oriented judgments are used in the formal evaluation of this
Workshop. The relevance judgments are often called "right
answers™ in the Japanese IR community.

Table 4. Number of Relevant Documents par Topic

ave max |min
training 6631 317 5
test 4421 584 6
total 520 584 5

‘litl‘e dcsc‘ narrative J

char [word+phrs | char |word+phrs] char [word+phrs :
training § 6.8 3.0 229 6.2 1593 243
test 9.6 4.3 331 89 3100 43.7
all 8.6 3.8 294 8.0 255.6 36.7

3.4. Linguistic Analysis

Part of the J collection contains detailed hand tagged part-of-speech
(POS) tags [7]. Because of the absence of explicit boundaries
between words in Japanese sentences, we set the three levels of
lexical boundaries (i.e., word boundaries, strong and weak
morpheme boundaries), and assigned detailed POS tags based on
the boundaries and types of origin, so that the collection can be used
to examine suitable term segmentations of Japancse texts for
retrieval purpose. The Tagged Corpus was not used for official
evaluation of the IR tasks but was distributed to the IR tasks
participants on the request

3.5 Evaluation of the Test Collection
We have evaluated the Test Collection from these aspects
so that the Collection is usable as a reliable tool for IR
system testing;

(A) as a tool for IR system evaluation.

(B) topic by topic analysis

(C) effectiveness of the pooling
The results of these studies have been reported and
published various occasion [8-12). The brief summary of
the studies are shown here.

Evaluation of the Test Collection as a Tool for IR system
evaluation

Regaring (A), ** Evaluation of the Test Collection as a Tool for IR
system evaluation”, we have investigated on the following issues
based on both the results of the pretest and official test in the aspect
whether these conditions affect the system evaluation or not;

(1) exhaustivity of the relevance judgments
(2) number of documents pooled

(3) consistency of the relevance assessments done by human
assessers.

Topic by Topic Analysis

Regarding (B) “Topic by Topic Analysis”, we have also
investigated the analysis of the characteristics of each topic from
the following aspects;

(1) number of relevant documents
(2) function category described in section 3.2

(3) length of the topic, length of each field in a topic (words, phrases,
characters)

(4) term frequency of each term in each topic
(5) inverse document frequency of cach term in each topic

(6) median of the average precision of all submitted runs for each
topic

(7) distribution of the average precision that each runs obtained.

Effectiveness of the Pooling

Regarding (C) “Effectiveness of the Pooling”, we have investigated
the effectiveness of the pooling to collect possibly relevant
document in both effectively and efficiently. Mark Rorvig's study




on visualization of the collection [13] supported that the NTCIR
Collection collected relevant documents effectively through their
analyses using visualization technique that had been applied to
TREC collections.

3.5.1 Coverage of the Relevance Judgments and Strategy
for Pooling: Analysis of Pooling in Pre-test

Some of the issues listed above are investigated using the search
“results submitted on December 2 as a pre-test. We asked for the top
1000 documents for each training topic to be submitted (1) to obtain
feedback for the training topics and the relevance assessments for
them, and (2) to confirm the procedure of the test. By adding
additional relevant documents found in the pre-test to the initial
ones, the relevance assessments for the training topics were revised.

Using the results of the pre-test, we evaluated (1) coverage of
the initial pooling done in NACSIS, (2) effectiveness of pooling,
and (3) the reliability of the test collection. Assessments were
performed by investigating the effects that variations of pooling
methods and coverage and variation in relevance assessments had
on the evaluation of search effectiveness. The results are as follows:

1. The initial pooling worked well and covered 97% of the total
relevant documents.

2. Interactive searches were effective for some particular topics
and found 17.5% of unique relevant documents.

3. In terms of exhaustiveness, pooling the top 100 documents
from each run worked well for topics with less than 50
relevant documents. For the topics with more than 100
relevant documents, although the top 100 pooling covered
only 51.9% of the total relevant documents, the coverage
reached 90% if it was combined with interactive searches.

4.  The top 100 pooling method has the effect of reducing the
size of the document pool to 27% of its possible size.

5. Regarding test topics. based on the analyses above we
decided (o use the top 100 pooling.

3.5.2 As a Tool for System Evaluation

We found very high similarity among the system rankings produced
using different sets of relevance assessments, regardless of the
different coverage and pooling methods and regardless of
inconsistency among relevance assessments.

The consistency between the final judgment and the primary
analysts of each topic and the one between the final judgment and
the secondary analysts are, 41.8%, 60.6% for training topics and
75.1%, 66.3% for test topics respectively. Regardless of the
inconsistency of the relevance assessments, we found strong
correlation among the system ranking produced using the relevant
judgements by the primary analysts, the one by the secondary
analysts, and the final judgments[8,9.12].

Regarding the pooling methods, we had compared the
relevance judgments based on the document pool created by
collecting top X documents from one run per system, top X
documents from every runs regardless of the number of runs
submitted by a system. As a result, regardless of the different
coverage of pooled methods, we have found strong corrclation
among the system rankings produced based on the different pooling
for both training topics and test topics {9,12].

As Gerard Salton has pointed out and confirmed by Ellen
Voorhees [14]. when certain number of topics are used for system

evaluation, the results will be solid as a whole regardless of the
inconsistency of the relevance judgments or difference of the
pooling of each topic. However, further investigation of the

4. Evaluation

Based on the relecvant assessments, the interpolated recall and
precision at 11 points, the average precision (non-interpolated)
over all relevant documents and precision at 5, 10, 15, 20, 30, 100
documents will be calculated using the TRECs evaluation
program, which is available from the ftp site of Comell University.

Since this is our first experience in organizing such an
evaluation workshop, it is important to follow a standard method so
as to be accepted by the IR communily, and lo assist in the
standardization of the evaluation of IR systems. With the kind
understanding and cooperation from Drs Donna Harman and Ellen
Voorhees on NIST, USA, we have used the TREC's evaluation
program and part of the scripts prepared for the scarch results
handling at TREC.

5. Retrieval Results

This section reports overview of the retrieval results from the
aspects of system effectiveness and analyses some of the
similarities and differences of the approaches that each
participating group took. Since one of thc main purpose of the
NTCIR Workshop is to enhance the rescarch in Japanese text
retrieval and cross-lingual retrieval, (0 examine various
approaches using NTCIR Collection has been encouraged. For the
official test runs, new 53 topics (topics 0031--0083) were
delivercd. Forty-eight Ad Hoc runs and 69 cross-lingual runs were
submitted. Relevance judgements were done by human analysts
and delivered to the active participating groups by the beginning
of June, 1999. For the further detail of each approach, please
consult each system paper in this proceedings.

5.1 Ad Hoc Runs

Retrieval results were submitted from seventeen participating
groups listed below and three runs from NTCIR organizing group
to test the cffectiveness of the internal pooling procedure. 'CatA’
indicates the Category A participants, that are expected to report the
detail of their system and 'CatB' indicates the Category B
participants, that have to submitted a paper.

LIST of Ad Hoc Task Active Participants

AIRCS (NTT Communication Science Laboratories) CatB, *

Aoe Laboratory of Tokushima University (Department of
Information Science & Intelligent Systems, University of
Tokushima) CatB, JALAB

Central Research Laboratory, Hitachi, Ltd. CatA, *
Fuji Xerox ITDC (Fuji Xerox Co., Ltd.) CaB, *

Graduate School of Engineering, University of Tokyo
{Graduate School of Engineering, University of Tokyo) CatA,
R2D2




Human Media Res. Labs., NEC Corp. (Human Media
Research Laboratories, NEC Corporation) CatB, *

Communications Research Laboratory, Ministry of Posts and
Telecommunications (Communications Research Laboratory,
Ministry of Posts and Telecommunications) CatA, CRL

JUSTSYSTEM CORPORATION (JUSTSYSTEM
Corporation) CatB, JCSB

Kameda-laboratory  (School of Information Technology,
Faculty of Engineering, Tokyo University of Technology)
CatA, KLAB

Matsushita Electric Industrial Co.. Ltd. (Multimedia Systems
Research Laboratory, Matsushita Electric Industrial Co., Ltd.)
CatB, NTE15

RMIT Computer Science & CSIRO Maths and Information
Science, CatA, RMIT

Shirai Lab., Waseda Univ. (School of Science and Engineering,
Waseda University) CatA, WSLab

The Structured Index Team., (NACSIS B) CatA, STIX

Toyohashi University of Technology Software System
Laboratory (Toyohashi University of Technology) CatA, sstut

UC Berkeley Text Retrieval Research Group (School of
Information Management and Systems, University of

University of Tsukuba (University of Tsukuba) CatA, UTS
Gotoh Lab., Kanagawa Univ. CatB, TGL?
NTCIR IR organizer, 1K

The number of submitted runs by the categories of query length and
query methods is as follows;

5.1 Ad hoc all
VeryShort Short Long|sum
w/o titlejw/ title
w/o concept 0 28 of ¢ 34
w/ concept 2 1 H n 14
sum 2 - 29 17 48
ad hoc auto
VeryShort Short Long|sum
w/o title jw/ title
w/o concepl 0 26 0 4 30
w/ concept 2 0 1 7 10
sum 2 27 1] 40
ad hoc inter
VeryShort Short Longjsum
w/o title fw/ title
w/o concept 0 2 0 2 34
w/ concept 0 0 0 4 4
sum 0 29 6 35

* No system paper included in the Proceedings

Table 5.Number of submitted Ad Hoc Runs

‘Long’ includes any runs using "narrative" of the topics. "Short’
includes any runs without "narrative”, and 'Very Short' is the runs
constructing queries without "narrative" nor "description”.

(1)Ad Hoc All Runs

The R/P graph of the Ad Hoc All runs are shown in Fig 4.
and Table 6.

Jscb -- group uses strong NLP oriented techniques for both
Indexing and query processing. normalizing index terms, utilize
phrase based on NLP techniques, and relevance feedback for both
automatic and interactive runs.

BKJJBIFU -- Berkeley uses rather simple bigram, just
discarding HIRAGANA (Phonetics, mostly used for functional
words). Berkeley's word based approach was the longest match
with dictionary and seems also not so deeply depends on NLP.

The most interesting things found of this evaluation is that, the
two systems that took completely different approaches obtain very
high scores. JSCB uses NLP techniques very well and BKJJBIFU
puts the focus on the statistic approach of weighting algorithm.
Traditionally, Japanese IR community have tended to pay too much -
attention 1o the methods of segmenting texts into tokens rather than
retrieval models or algorithms themselves.

(2) Ad Hoc Short Queries Runs

The R/P graph of Ad Hoc Short Query Runs are shown in
Fig. 5 and Table 7.

The rest of 11 point R/P graphs and related tabies of top
ranked runs of each category of topic length and query methods are
shown as an appendix of this report. In the followings we will
analyses some of the similarity and differences of the approaches so
that this will help to envisage research using the collection in some
extent.

(3) Topic Length and Query methods

- Long Query> Short Query, but some runs are vice versa
- Interactive > Automatic
- w/Concept+title+Description > Description or Title only.

As TREC's previous experiments has revealed, longer queries
tended to obtain higher results. When comparing the search
effectiveness obtained by a pair of runs conducted by the same
system, for example, jscb] and jscb2, BKJJBIDS and BKJJIBIDS,
several runs by CRL group, KCTRG1 and KCTRG2, and UTSI
and UTS2, longer queries obtain higher scarch effectiveness. The
search effectiveness of interactive systems may vary. The level of
human invention and interaction, numbers and characteristics of
human subjects were also various. To investigate search
effectiveness of interactive systems and cross-system comparison,
explicit design of the testing is inevitable and it will be one of the
issues we should follow.

Search w/Concept are expected (o be more effective than a
search w/o Concepts based on the previous TREC expericnces.
Searches using longer queries obtained higher search effectiveness
at NTCIR Workshop but since there is no system submitted both
search results with concepts and without concept with the same
condition, direct comparison between them were not available.




Fig 4. Ad Hoc - All Runs (Relevant) top 12 runs
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jsehd imeract [king | I+ph: inverted  1Q=wonl+phrase | veetar space |it/idr RE(topXwords.rewsighting)
jsch2 aole  |long wiconcept  fword4pluase fme inverted  JQ=wordsphsuse  [vectar space Jiffidl AutomaticRE.
BKIBIFU  favio  {lang /i L [bi-g fnveried  |Q=word probabilistic
CRLY i lang wiconcepl  [phrase? stemminp-Hdictionarw EDR) - Q=word+phease [probablistic itfidr+ Qiof
CRLIG interact {long wiconcepl  [phease? siemming+dictionarl EDR) - Q=wonl+phrase _ |mobablistic |iffidi+Qidf
CRL6 o lang wiconcepl  fphrasc? siemmine+dictionanvt EDR) - Q=wonlsphease _ [probablistic hirfidr+Qidf
iscbl auio hon w/u concept [wordsphirase |miphological+POS+stapward invertied  JQ=wordsphrase  [vectar space hit/idl AutomaticRF
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Fig 5. Ad Hoc - Short Queries (Relevant) top 12 runs
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Table 7. Ad Hoc -- Short Queries (Relevant) top 12 runs.
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4) Indexing and Index Structure

Index Units for Japanese Text

Uni-gram: rmit, WLab, 1K

Bi-gram+:BKJJBIDS, BKIIBIFU, K3200, UTS, sstut
Word: (Morphological) anno,dove, KCTRG, r2d2, STIX,
tgl

Word: (Longest match) NTE15

Word+Phrase: (Morphological) jscb
Word+Phrase:(Longest match) BKJJDCFU

Indexing methods used by the participating groups were
roughly devided into four categories: uni-gram, bi-gram or its
extention, word bascd, and word+phrase. When n-gram was used
with the index structure of suffix array (or B-tree or Trie structure)
or combination with positional information, more flexible searches .
such as index by character and search by word+phrase, are
available. Japanese text can be segmented into words by
morphological analysis and selecting terms based on POS, or by
longest matching with dictionary. The best run among all runs used
NLP technique for segmentation, and the second best group for all
runs used simple bi-gram, and second best group among all runs
used simple bi-gram. Only one group (UC Berkeley) tested both
bi-gram and word based approach (Jongest matching). No direct
comparison between n-gram and NLP bascd word segmentation.
nor n-gram with suffix array.

(5) Retrieval model and Weighting

Out of 17 groups, 13 groups used vector space model, and the two
use Probabilistic model. As for the weighting, most of groups uses
tffidf and its variation. Document length is used by BK, NTE1S,
K3200, UTS. Dove. In addition to this, Query length and Collection
length are used by BK, word co-occurrence in a document by
NTEL1S, string length by UTS.

(6) Query Expansion

Query expansion was used by jscb, NTE1S, and CRL4 of
runs by CRL. In most of those cases. query expansion
seems to work well and provides higher search
effectiveness for both interactive search and automatic
search.

5.2 Cross-Lingual Runs

Cross-lingual Retrieval task is an ad hoc retrieval task in which the
documents are in English and the topics are in Japanese. Sixty-nine
retrieval result sets are submitted from ten participating groups and
NTCIR IR organizer. The organizer did to assess the effectiveness
of the system that used for the initial pooling for this collection.
Here is the list of the participants who submitted the search resutls;

LIST of Cross-Lingual Task Active Participants

Communications Research Laboratory, Ministry of Posts and
Telecommunications, CatA, CRL

Matsushita Electric Industrial Co., Lid. (Multimedia Systems
Research Laboratory, Matsushita Electric Industrial Co., Ltd.)
CatB. NTE1S

Natural Language Processing Laboratory, Department of
Computer, Science and Information Engineering, National
Taiwan University . CatB, TSTAR

NEC C&C MEDIA RESEARCH LABORATORIES, CaiB,
SONIA

Toshiba R&D Center, CatA, TSB

Toyohashi  University of Technology Software System

Laboratory, CatA, sstut

UC Berkeley Text Retrieval Rescarch Group (School of
Information Managemant and Systems, University of

University of Library and Information Science, CatA, ULIS

University of Maryland (College of Library and Information
Services. University of Maryland), CatA, UMD

FUJITSU ONE (FUJITSU LABORATORIES
CaB,FLAB?

NTCIR IR organizer group, 1K*

LTD.),

* no sysstem paper is included in this volume




Table 8.Number of submitted Cross-Lingual Runs

CrossLingual All

VeryS Short Long |concept jsum
hort  [w/o titljw/ title only
w/o concept 0 42 0 2 44
w/ concept 5 5 6 8 ] 25
|w/ Econcd 5 5 5 4 1
sum 5 53 0 ] 69

(1) Cross-Lingual All Runs

Fig6. Cross-Lingual - All Runs (Relevant) top 12 runs
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Table 9. Cross-Lingual All Runs (Relevant) Top 12 Runs
RunlD method topic length queryTranslation jqueryExpansion Model ranking
BKJEBKFU jauto long wiconcept |w/Econ |dictionary noQE probablistic |if/idf+docLength+gLength+collectionLength
BKJEBDFU jauto long w/concept |w/oEcon |dictionary noQE probablistic }if/idf+docLengih+qlength+collectionLength
FLABI! finteract [long w/concept {w/oEcon |- - -
FLABI2 [interact |long wiconcept |w/oEcon |- - -
tstar7 auto very short |w/concept |w/Econ |dictionary noQE vector space Jiffidf+docLength
tstar]9  Bauto very short {w/concept {w/Econ }dictionary afterTransletc]-¢0) vector space |1ffidf+docLength
tstar]5  Jauto very short |w/concept Jw/Econ dictionary afterTransl(TREC44&.5) |vector space |iffidf+docLength
tstar9 auto very short |w/concept {w/Econ |dictionary afterTrans(LOB) vector space [1f/idf+docLength
tstar10  fauto short+title Jw/concept jw/Econ |dictionary noQE vector space Jif/idf+docLength
tstar20  Jauto short+title [w/concept fw/Econ |ldictionary afterTransletc! -eQ) vector space |tffidf+docLength
tstar4 auto short w/concept {w/Econ |dictionary noQE vector space |tf/idf+docLength
tstarl8  fJauto short wiconcept {w/Econ |dictionary afterTransl(cic 1-¢0) vector space |1ffidf+docLength




runs could not utilize the narrative of the search topics to

Topic length X N
improve the search effectiveness.
- Long Query> Short Query, but some runs arc vice versa TSTAR group tested heavily using <Title> fields with
- wi/Concept > w/o Concepts, but the search using <Concept> <Description> or <Concepts>. In their testing combination of
only worked poor <Title> and <Concepts> produced their best results.
- Short query whtitle is also effective. . . . .
. query wititle ! o . There were only four interactive runs; two interactive runs
- Retrieval .“?"‘.“"' Vector space, probabilistic model, exicasion with short queries without concepts and two interactive runs with
of probabilistic model, etc. : ; .
. ) . long query with concept but without English concepts were
Regarding topic length and query methods, like Ad Hoc submitted

task, a search using longer topic tended to obtain better
results, however, some runs are vice versa. Some of the

(2) Cross-Lingual Short Queries without Concepts

Fig 7. Cross-Lingual - Shert w/o Concepts (Relevant) top 12 runs
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Table 10. Cross-Lingual Short Queries without Concepts Runs (Relevant) Top 12 Runs

RuniD method topic length queryTranslation |queryExpansion Model ranking

BKJEBDDS fauto shon w/o concepl jw/oEcon |dictionary noQE probablistic  li/idf+doclength+qlength+collectionLensth
TSB4 interact |short w/o concept fw/oEcon |MT noQE probablistic |tf/idf+docLength

TSB3 interact |short wlo concept jw/oEcon [MT local feedback probablistic |iffidi+docLength

1KE3 auto shon wi/o concept {w/oEcon |dictionary QE wcluster - f/idf+docLength

IKE auto short w/o concept |w/oEcon (dictionary QE wecluster - t{fidf+docLength

1KE_ij auto short w/o concept {w/oEcon [dictionary QE wcluster - if/idf+docLength

TSB1 auto short w/o concept [w/oEcon {MT noQE probablistic |tf/idf+docLength

TSB2 auto short w/o concept {w/oEcon [MT local feedback probablistic 1ffidf+docLengih

NTE153 auto short w/o concept |w/oEcon |corpus noQE vector space ptffidf+docLength+proximity
TSB6 auto short w/o concept |w/oEcon {MT noQE vector space |uf/idf+proximity

TSBS auto short w/o concept {w/oEcon [MT noQE vector space _ffidf+proximity

CRLI auto very short [w/concept {w/oEcon |dictionary afterTrans(TREC4&5) |vector space |iffidf+docLength

__20_




(3) Approaches

Regarding the overall approach for Cross-Lingual retrieval,
every runs took the approach of "Query Translation”. The
methods are categorized into the followings three;

(a) Dictionary Based: BK (except BKIEMTFU), CRL, sstut,
TSTAR, ULIS, 1K

(b) Corpus Based : NTE1S

(¢c) Machine Translation:. BKIJEMTFU
ISI/USC), TBS  (TBS1-2.ASTRANSAC, TBSS-
6:Honyaku Professial v4.0), UMD (DQT with edict
dictionary). SONIA (original)

(4) Dictionaries
Dictionaries used for query translation are as follows;

- Internal prepared (SONIA) ca.460K entries

- Internal prepared (BK) 373,477 entries, 23MB, using

ntcl-je0.
- Internal prepared (CRL2) using ntcl-je0

- Internal prepared (sstut) 579,115 entries, 17MB, combine
commercially available 5 bilingual dictionaries of subject
domains of architecture, electronic & information,
computier science, medicine, science & technology.

- Internal prepared , (1K-ij) 20,636 entries, combine
commercially available 4 dictionaries on information
processing and computer sciences

- Intemal prepared (1KE, 1KE3) 37.170 entries using
ca.10% of ntcl-je0.

- Not specified (TSTAR) 3MB
- EDR(CRL1) ?
- EDR (ULIS) technical terms: 24K entries, 0.50MB
- EDR (ULIS) General terms: ca. 260K entries, 7.4MB
- Edict (UMD) 64.433 entries, 2.6MB
(5) Technical terms

One of the difficult part of the document collection and topics of
NTCIR-1 is technical terms. These are sometimes too specific or
technical. or new to look up in the ordinary dictionaries. Morcover
these technical terms are often expressed as English terms with
original English spelling of Roman alphabet in Japanese text. In
Japanese texts, a concept can be represented in four forms; Japanese
terms (mainly Chinese characters), transliterated form of English
tcrms using Katakata's, English acronyms, and English terms and
term mismalch is caused by the variation. This problem is quite
popuiar when we handle ordinary Japanese documents other than
particular types of documents that are controlled by strict editorial
policies not to use English terms like newspaper articles. These are
also problematic to tune MT systems for the purpose.

In the other hand, quasi-paired documents of the own
language and English like nic1-je0 documents are not so difficult to
find in the non-English speaking countries. These documents can be
found various places such as, on the Web, scholarly documents,
commercial documents describing the company products, or

(GISELLE by

government documents, and so on. Using these documents to
prepare bilingual or multilingual lexical resources that are usable
for cross-lingual information access will be one of the practical
approaches for the problem.

Using ntcl-je0 (JE Collection) to train systems or to extract
knowledge are allowed in this NTCIR Workshop. However, using
the bilingual lexical resource created from ntcl-je0 to translate
queries is a kind of closed testing in the aspect of lexical resource
preparing. It is wonderful to develop the appropriate methods to
utilize the corpus to create bilingual lexical resource and to
investigate the highest ceiling of the search effectiveness of cross-
lingual retrieval using this collection. However, to obtain more
solid cvidence, these results should be tested against a new
document set in the future. The Workshop organizer should provide
the appropriate document sets for the purpose in the near future.

(6) Query Expansion & Disambiguation

Query expansion & word send disambiguation are conducted
several groups. For example, TSTAR group Jooked at post-translate
expansion and disambiguation using various kind of English
monolingual corpora including ntcl-¢0, TREC disk 4&5, LOB
corpus. On the other hand, SONIA group looked at pre-translate
expansion and disambiguation using ntci-jO or other parallel corpus
(not specified). TSB2 and 4 incorporated automatic local feedback.
ULIS, sstut, 1K groups took more natural query expansion, i.e.
translating into more than one target language terms. It means
translation and expansion at a time.

Though these line of investigation is promising, effects of
these approaches are not so explicit in the search results submitted
on March 4, more investigation and updating the results are
expected.

(7) Model & Weighting Scheme

Vector space model is used by NTE15, TSTAR, ULIS, and TSBS
and TSB6. Probabilistic model is used by BKRTR, CRL, TSB1-4,
UMD. TSB group tested both but MT systems used for TSB1-4 and
the one for TSBS5-6 are different, therefore direct comparison
between these two models are not available.

Regarding weighting scheme, most runs use tf/idf or its
extention. Idf is used by CRL, tf/idf is used by SONIA, sstut,
ULIS, u/idf+proximity is used by TSB5&6, iffidf+document
length is used by TSB1-4,TSTAR, and UMD. Ti/idf+document
length+ proximity by NTEIS, and tf/idf+document Jength+query
length+collection length is used by BKRTR.

6. Summary and Future Directions

Through the overview of the Workshop, we have found
various approaches and investigation have been tested using
the NTCIR Collection. The results of the research have
already reported at several international conferences. The
lists of the publication on NTCIR and research using
NTCIR-1 is listed at
http://www.rd.nacsis.ac.jp/~ntcadm/paper I -en.html and will
be enhanced.

Through the overview of the submitied runs of the first
Workshop, the following things were found.

- Searches using longer topics obtain higher search




effectiveness than the ones using shorter topics

- <Concepts> and <titles> are effective to improve the search
effectiveness, but the search using <concepts> only did not
work well.

- Bigram, Word based approach with morphological and NLP
analysis. and Suffix array (or B-tree or Trie) are effective for
Japanese text retrieval.

- For Cross-lingual retrieval, both statistical approach and NLP
approach are effective.

- Query expansion seems effective for both Ad Hoc and Cross
Lingual retrieval but not so solid evidences were achieved in
this Workshop. Further investigation and update are expected.

- Transliteration of Katakana terms improved the search
effectiveness of Cross-lingual retrieval. Also the approach can
be tested on Ad Hoc retrieval.

For the further study, we need to consider the following issues
for further enhancement.

(1) Schedule: is the training period sufficient?

Regarding the next NTCIR Workshop, the call for participation is
planed to start from April, 2000, documents and training topics will
be distribute in May, test topics will be distributed in September or
October, 2000, and the Workshop meeting will be in March, 2001.

(2) Evaluation of Cross-Lingual Retrieval

We used the evaluation method that search English documents by
Japanese queries and comparing the system effectiveness against
the monolingual searches of Japanese documents by Japanese
queries. We understood that this is different from TREC's Cross-
Language track. Futher consideration and discussion is needed.

(3) International collaboration for the cross-lingual evaluation.
(4) Evaluation method for the difficulty of search topics.
(5) Enhance the variation of text types. Copyright issucs

(6) Is the support regarding Japanese text processing sufficient for
non-Japanese participants?

(7) Further discussion of evaluation scheme and subtasks.

Especially evaluation of interactive system, using real Web
documents including hyperlinks, post retrieval processing such as
automatic abstracling, pinpointing the answers in the retrieved
documents and so on.
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