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Abstract

This paper describes an overview of the
Navigational Retrieval Task I that was conducted
from 2002 to 2004 as a subtask of the WEB Task
at the Fourth NTCIR Workshop. In the Task, we
attempted to assess the retrieval effectiveness of
Web search systems from a viewpoint of “Known
Item Search” using a common data set, and built
a re-usable test collection. 100-gigabyte Web
document data constructed at NTCIR-3 and 300
topics prepared in this task were distributed to the
participants and, in turn, 16 run results were
submitted by 5 groups and some by organizers.
Relevance judgments were performed on the
documents pooled from the results, mainly from
the viewpoint of representativeness of searched
items given by the topics. Several kinds of
evaluation measures were applied to the run
results submitted by each participant.
Keywords: Web  Information
Evaluation Methods, Test Collections.
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1 Introduction

This paper describes an overview of the
Navigational Retrieval Task 1 (Subtask B) that
was conducted from 2002 to 2004 as a subtask of
the WEB Task at the Fourth NTCIR Workshop
(NTCIR-4 WEB).

Several kinds of tasks can be associated with
the term “Navigational Retrieval”. We selected
“Known Item Search” as the first task to tackle
with. Thus we call this subtask as “Navigational
Retrieval Task 1.”

In the Task, we attempted to evaluate the
retrieval effectiveness of Web search systems
from a viewpoint of “Known Item Search.” It
assumes such a circumstance that a searcher
searches for one or a few “representative Web
pages” of an item about which the searcher
already knows.

We used 100-gigabyte Web document data
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(NW100G-01) constructed at NTCIR-3[1,2] and
300 topics created by 11 people in this task as a
common data set. This data set was distributed to
9 participants, and, in turn, 16 search run results
were submitted by 5 groups and some by
organizers.

Relevance judgments were performed on the
documents pooled from the results. Each run
result submitted by the participants was evaluated
using the relevance judgments with several kinds
of measures. Consequently a re-usable test
collection was built.

Similar tasks have been conducted in TREC.
One of them is the “Home/Named Page Finding
Task™[3] in the TREC-2003 Web Track. It was to
evaluate system effectiveness to search for
mixture of a home page and a named page by its
name.

The “Known Item Search” is different in that
one or a few search terms (not necessarily a
name) are provided to specify a searched item,
rather than a name. Therefore, there may be a few
different relevant pages. Moreover, a relevant
page may be a single page or a top page of a
closely interlinked page group. It is considered to
reflect the real search scene more appropriately.

In the following, we describe about: the task
definition in Section 2, the document set in
Section 3, the search topics in Section 4, run
conditions in Section 5, relevance assessment in
Section 6, system evaluation in Section 7, and
conclusion in Section 8.

2 Definition of
Retrieval Task 1:
Search

Navigational
Known Item

In the Navigational Retrieval Task 1 of the
NTCIR-4 WEB Task, we tackled with system
evaluation for “Known Item Search”. It assumes
such a circumstance that a searcher searches for
one or a few “representative Web pages” of a
given known item. It is supposed that the searcher
does not necessarily know about the Web page



itself whereas already knows about the item.
2.1  Search target items

An Item which can be a search target is a
“known item” which represents a specific thing or
a matter, or a collection of specific things or
matters. Searches on unspecific things or matters
or on unspecific information for information
gathering purposes are not handled in this task.

Some search target items do not exist on the
Web such as products, organizations, stores,
persons, facilities, natural things, events, whereas
other search target items do exist on the Web such
as information providing sites, search services,
data files and documents. Although general
information cannot be a search target, information
which has a specific content and is assumed to be
provided in a “representative Web page” can be a
search target.

2.2 Known items

An item is regarded as “known” when a
searcher knows beforehand by some means that
the search target item exists and can identify the
item if search result pages are presented.

However, as in the following examples, the
searcher may not be able to describe about the
item exactly enough to specify it.

e  Knows only an acronym

e  (Cannot express with a few words or

phrases

e  Remembers its features but has forgotten

its name

On the other hand, the item’s “representative
Web page” itself need not necessarily be “known”
and may be any of the following three cases:

e  Has ever seen the page and remembers its

outline.

e Has ever seen the page but does not

remember clearly what the page was like.

e  Has never seen the page but take it for

granted that such a page exists.

2.3 Representative Web pages

We suppose a “representative Web page” of “a
known item” should satisfies the follows
conditions:

(1) Provider of the Web page
It is necessary to be an organization or
a person that is responsible for the
“known item” or an organization or a
person that is generally appreciated as
authoritative about the “known item”.

(2) Content of the Web page
It is necessary to cover information that
is strongly related in all aspects with
the “known item” comprehensively as
far as it is provided by the Web page
provider. It is also necessary to include
as little information as possible not
directly related to the item. The
“strongly related information” may
either be described in the Web page or
be linked from the Web page as it can
be recognized explicitly.

3 Document Data Set

The document data set which is searched in is
the same as the large document data set
(NW100G-01) used in the NTCIR-3 Web retrieval
task. It consists of text files of approximately
100-gigabytes in total and their metadata, which
were crawled from http servers in “*.jp” domain
from August to November in 2001.

Search results can include two types of
documents: (1) Web pages whose page data are
included in the NW100G-01; and (2) Web pages
which have at least one link from Web pages in
(1) but is not included in (1), and are actually
fetched and stored in a referral storage. Document
identifiers of all these Web pages are given in a
file provided with the distribution data.

Refer to the references [1,2] for more details.

4 Search topics

4.1 Creation and selection

We selected 300 topics for delivery as the result
of discarding similar ones and inappropriate ones
from several view points out of 456 topics that
were created by 11 topic creators. Most of them
are undergraduate / graduate students of several
universities.

The topics were created and selected with the
following procedures:

(1) Each topic creator recollects a
natural search target item in
relation with hobby, study, work,
daily life, and so on,

(2) Imagines corresponding
“representative Web page”, and

(3) Writes them down in a free
format.



(4) Organizers select ones
appropriate as the known item
search.

(5) Each topic creator describes it
in a given format as a search
topic.

When making a search topic, it was not
checked if its relevant documents exist in the
document data set.

However, since the document data set is
collected between August and November in 2001,
items whose representative Web pages were
considered not to have existed at that time were
excluded from the search topics.
4.2 Format and elements of search
topics

A search topic is described in the tagged format
shown below. The language is Japanese but
English translation is also available mainly for
publication purpose.

Tag structure
<TOPIC>
<NUM>Topic number</NUM>
<TYPE>Type code</TYPE>
<CATEGORY>Category code
</CATEGORY>
<TITLE>Search terms</TITLE>
<DESC>Search description sentence</DESC>
<NARR>
<TERM>Explanation of terms (optional)
</TERM>
<BACK>Explanation of back ground
(optional) </BACK>
<RELE>Relevance criteria (optional)
</RELE>
</NARR>
<USER SPECIALTY="Knowledge level
code”>Attributes of searcher</USER>
</TOPIC>

The elements corresponding to the tag names
are as follows:
(1) TOPIC: One search topic
(2) NUM: Topic number used as topic id.
(3) TYPE: Topic type
A code defined as follows:
1: Single search term specifies the
known item
2: Combination of search terms

specifies the known item
3: Single search term or combination of
search terms represents the known
item but cannot specify it
(4) CATEGORY: Category of the known item
One or more codes defined as follows:
A: Products / services
B: Companies / organizations
(including shops and
administrative organs)
C: Persons
D: Facilities (including public and
private)
E: Sights and historic spots, and natural
things (including parks, etc.)
F: Information resources (including
information sites, data files, etc.)
G: Events
Z: Others
(5) TITLE: Search terms
Search terms supposed to be entered to a
search engine regarding the information
needs; up to three terms in the order of
importance
(6) DESC: Search description
One Japanese sentence briefly describing
the information need; should be conceptually
consistent with TITLE
(7) NARR: Narrative of the information needs
(All sub-elements are optional)
(8) NARR/TERM: Explanation of terms
Japanese sentences describing definition
of meanings and explaining related terms
regarding terms in TITLE and DESC when
they have ambiguity or they are not popular
(9) NARR/BACK: Explanation of back ground
Japanese sentences explaining back
ground of the information needs and the
motivation
(10) NARR/RELE: Relevance criteria
Japanese sentences explaining relevance
criteria on the item and the pages when they
are not clear just with TITLE and DESC
(11) USER: Searcher’s attributes
Position, sex, and experience years of
Web search
(12) USER/@SPECIALITY: Searcher’s
knowledge level on the searched item
A code defined as follows:
A: Knows the item in detail.
B: Knows the outline of the item.
C: Knows the item to the extent the
item can be identified from others.
D: Knows existence of the item but
very little about it.



5 Run conditions
5.1 Search run execution

Participants can use the following combinations
of topic elements for the search run execution.
The other topic elements must not be used.

(1) TITLE only (mandatory)

(2) Any combination of TITLE, DESC,

and NARR/BACK

(3) Any combination of TYPE and
CATEGORY added to (1)

(4) Any combination of TYPE and
CATEGORY added to (2)

When submitting run results using (3) and (4),
it is strongly recommended to also submit run
results without using TYPE or CATEGORY.

A participant may submit up to four run results
for each of four topic element combinations,
namely, up to 16 run results in all.

Both automatic and interactive processing
modes are permitted. The run is regarded as
interactive when a human has a hand in any way
during search topic processing and/or search
execution; otherwise it is regarded as automatic.

5.2 Submission of retrieval results

A participant was required to submit run results
and a system description form.

The run results should be in a given format
including a query number, a document id, a score,
and a run id on each line. The number of retrieved
documents should be no more than 100 for each
topic for each run.

The system description form includes a concise
description of each run including items among
others as follows:

Topic Part

The part of the topics used
Query Method

Automatic or interactive
Query Unit

Unit of query, e.g., character, word, phrase
Query Expansion

Techniques used to expand queries
Link Information

Use of link information
Anchor

Use of anchor text, etc.
IR Model

IR model
Ranking

Ranking factor for calculating scores
Index Unit

Unit of index, use of tag/link structure in
indexing, etc.
Index Technique
Techniques used to process index terms
Index Structure
Index structure
Filtering
Filtering method for extracting useful
pages or for discarding unnecessary pages
Resource
External resources used for indexing,
filtering, or searching, other than the data
provided by the organizers

These items will be used in the further analysis.
6 Relevance assessment

Five participants submitted 16 run results. Each
run result include up to 100 documents for each
topic. Organizers added 68 run results in order to
find relevant documents comprehensively so that
the test collection becomes re-usable.

Pooling was applied to the run results for the
relevance assessment in this task. However, since
Web pages are connected with hyperlinks and
assessors are required to follow some of them for
accurate judgment, any of the submitted
documents potentially becomes the object of
relevance assessment.

Although we tried that relevance assessment of
each topic is done by the topic creator, about half
of the topics were actually done so.

6.1 Pooling

Each pool was made by extracting top N (=10)
highly ranked documents from every run result of
each topic.

The sequence of assessment is decided as
follows: (1) add random number to each of all
documents in the pool, (2) sort the documents
with the rank as the primary key and the random
number as the secondary key, and (3) remove
duplicates leaving one which appears first. With
this method, highly ranked documents are
assessed first without losing fairness among runs,
resulting good assessment efficiency.

The value 10 for N was selected because many
search engines return top 10 search results as the
first response, and because it will include more
than 80 percent of relevant documents included in
all the submitted documents (up to 100 for each
run) according to rough sample assessment.

We expect most of the relevant documents not
included in the pool have eventually been



assessed by following probable hyperlinks. We
will verify this afterwards by doing additional
assessment.

6.2 Judgment bases

The assessor should use not only text in the
document but also clues which the assessor
usually uses in Web browsing and which usual
searchers are considered to use, e.g. page titles,
host names, URL patterns, and various kinds of
HTML tags, as the judgment bases.

Concerning judgment of frame set pages and
pages that automatically jump to other URLSs, the
assessor refer to their link target pages as far as
they are included in the document data set and
take them into the judgment bases.

Moreover, in order to identify the provider of
the page and for other purposes, the assessor may
refer to the current real Web page of the same
URL or the related Web pages.

6.3 Relevance judgment

Relevance of each document to the search topic
was judged into one of the following levels by
absolute evaluation:

A: Relevant
A representative page appropriate for
the searched item satisfying the
retrieval needs
B: Partially relevant
A page partially satisfying the retrieval
needs; pages as follows fit to this:
¢ A representative page of an item
having an upper or lower concept of
the searched item; an easy-to-find
hyperlink to the relevant document
should be provides in the page
¢ A page that can be regarded as a
substitute for the representative page
of the searched item
D: Non-relevant
Otherwise.

6.4 Additional judgment

Aspects which should be taken into account on
system evaluation other than relevance are
judged.

(1) Undistinguishability
A non-relevant page that satisfies all the

following conditions is
undistinguishable.

e The page is a representative page of an
item different from and not directly
related to the searched item (hereinafter,
different item).

e  The different item cannot be excluded
semantically only by TITLE and DESC.

We define undistinguishability as follows

according to how generally well-known the
different item is when compared to the searched
item:
3: The different item is more well-known
than the searched item.
2: The different item is as well-known as the
searched item.
1: The different item is less well-known than
the searched item.
0: Not undistinguishable.

judged as

(2) Duplicate pages

When there are relevant or partially relevant
pages which have identical entity or which are
corresponding pages within mirror sites judging
from their contents, URL’s, etc., these pages are
judged as duplicate pages. Even if content text are
completely same, pages which are considered to
have different link target pages or images are not
deemed to be duplicate pages.

7  System evaluation

7.1 Summary of Participation

Five groups, listed below in alphabetical order
of affiliations, submitted their completed run
results, with the organizers also submitting the
results from their own search systems along with
those of the participants in an attempt to improve
the comprehensiveness of the pool. Their group
IDs are shown in parentheses.

e Beijing Center for Japanese Studies and

Tokai  University  Junior  College
(W3SJP2003)
e National Institute of  Informatics,

University of Tokyo, and KYA group
Corporation (R2D2)

e NEC Corporation (anonymous?)

e  Osaka Kyoiku University (OKSAT)

e  Toyohashi University of Technology,
University of Tsukuba, and University of
Nagoya (TKB)

The individual participating groups pursued

2 The group ID is not shown because they
participated as anonymous type.



various objectives. We summarize them as
follows (listed in alphabetical order of group IDs):

K3100: Experimented with a retrieval
method using site anchor text for indexing
Web documents that are pointed to by them,
and ranking with two relevancy measures:
reference consistency and specificity of
word combination.

OKSAT: Experimented with gram-based
indices using textual contents of Web
documents. The retrieval module was based
on a probabilistic model.

ORGREEF: Performed by the organizers to
expand the pool using four types of search
systems: (1) baseline systems using
Boolean-type search systems and ranking by
tf-idf; (2) a method to expand the baseline
retrieval sets using one-hop forward link
analysis; (3) same as the above except using
one-hop backward link analysis; (4) a
method using expanded anchor text for
indexing Web documents that are pointed to
by them.

R2D2: Experimented with a system based
on the Relevance-based Superimposition
Model in combination with two ranking
methods using URL heuristics and link
analysis.

TKB: Experimented with a search system
under four conditions, i.e. combination of
with/without PageRank and with/without
pseudo-relevance feedback.

W3SJP2003' :Experiment with Microsoft
IIS Index Server.

Summaries of the run result submissions are
shown in Table 1.

7.2 System evaluation methods

We evaluated each run result on two different
document sets and on two different relevance
levels  described below, resulting four
combinations.

1 Although the group submitted their run result,
they could not submit their Working Note paper
because of unavoidable circumstances.

Document data sets
Although we defined the document data set
as in Section 3, many run results submitted by
the participants did not include the part (2)
because their systems cannot search the part.
Therefore, we decided to evaluate each run on
two different document data sets as follows:
(DS-1) Document data set with and
without delivered page data
The document data set which is defined in
Section 3. It includes not only documents
whose page data are delivered to the
participants, but also documents which have
only in-links from one or more of them and
are fetched and stored by the organizers.
(DS-2) Document set with delivered page
data
An additional document data set for
comparison. It includes only the part (1)
described in Section 3, i.e., only documents
whose page data are delivered to the
participants.

Relevance levels
Based on the relevance judgment described

in Section 6.3, we evaluated each run on two

relevance levels as follows:

(RL-1) Rigid:
Documents with assessment A (‘relevant’)
are regarded as relevant documents.

(RL-2) Relaxed:
Documents with assessment A (‘relevant’)
and B (‘partially relevant’) are regarded as
relevant documents.

We delivered 300 topics to the participants and
assessed 144 until the evaluation. For each
document set, we selected such topics that at least
one relevant document at the ‘rigid’ relevance
level was included in each of their pools.
Consequently, we used 87 topics (TS-1) for
(DS-1) and 72 topics (TS-2) for (DS-2).

As the evaluation measures, we calculated
DCG (Discounted Cumulative Gain) and WRR
(Weighted Reciprocal Rank)[1,2] at top ranked 10
document level for each of above mentioned four
combinations, averaging over (TS-1) and (TS-2)
respectively.

Gains used in the DCG calculation are: (Gg,
Gg) = (3, 0) for (RL-1), and (G4, Gg) = (3, 2) for
(RL-2).

Parameters used in the WRR calculation are
such that the measure becomes identical with
MRR (Mean Reciprocal Rank).

Although many topics respectively have



multiple relevant documents, most of them are
redundant, i.e., either duplicated web pages or
closely linked web pages. Therefore, for such a
group of pages, the top ranked relevant document
has importance and the others have little.

Because duplication and link relation are not
considered in this evaluation, appropriateness of
DCG values as the system effectiveness is left to
be investigated. However, because only the first
retrieved relevant document is used in MRR, the
appropriateness is the same regardless of
considering duplication or link relation.

System evaluation considering the redundancy
and using the full topics will be done later.

An evaluation measure taking costs of inputting
search terms and browsing retrieval result
documents into account will be applied in the
future study.

Moreover, in case an undistinguishable
document is included in the run results, some
compensation may be necessary. We will further
investigate the evaluation methods regarding their
effects.

7.3 Summary of evaluation results

We computed the effectiveness of individual
run results shown in Section 7.1 based on the
evaluation method described in Section 7.2, on
four combinations of document data sets and
relevance levels.

The evaluation results are shown in Table 2.
The Run IDs are classified into three groups: runs
using anchor information, runs wusing link
information but anchor information, and runs
using no link information nor anchor information;
and arranged in the descending order of the WRR
at the combination of (DS-1) and (RL-1) in each
group.

Figure 1, 2, 3 and 4 are graphs plotting WRR
values, and Figure 5, 6, 7 and 8 are graphs
plotting DCG values. The orders of the Run IDs
are the same as Table 2.

As seen in the Figure | through 8, runs
showing high performance, e.g. K3100-tt-02 and
ORGREF-AT40-P1, utilize anchor text
information in certain ways, although their
retrieval methods differ. Besides these runs,
several runs utilizing link information performed
well. Runs only using content information stayed
at low performance.

It is notable that two runs, TKB-01 and
TKB-03, which utilize link information showed
good performance in Figure 2, 4, 6 and 8
compared to Figure 1, 3, 5 and 7, respectively.

Graphs of cumulative numbers of topics whose
relevant documents were retrieved by several

selected runs are shown in Figures 9, 10, 11 and
12, on the four combinations respectively.
Comparing these graphs with those of Figures 1
through 4, how the form of the curves affects
WRR values.

8 Conclusion

In this paper, an overview of the Navigational
Retrieval Task 1, a subtask of the WEB Task at
the Fourth NTCIR Workshop was described. It
aimed at evaluating web search engine systems
for retrieving representative web pages of known
items.

We used a 100-gigabyte Web document data set,
NWI100G-01, constructed at the Third NTCIR
Workshop.

300 topics were delivered to the participants.
Each run result submitted by participants included
up to 100 documents per topic. Pooling was done
with top-ranked 10 documents of every run results
for every topic. Relevance was assessed not only
on the documents in the pool but also on the
documents hyperlinked from ones in the pool. 144
topics were assessed until the evaluation and
topics including at least one relevant document
were used for the evaluation.

The run results submitted by the participants
were evaluated with DCG and WRR. Classifying
systems to three groups, it seems that a group
utilizing anchor text and link information
performed best, another group utilizing link
information but anchor text performed second,
and the other group only using content
information performed worst.

The remaining topics are now being assessed
and will be used for further evaluation and
analysis. We will also attempt to use other
evaluation measures than WRR or DCG, which
can reflect users’ intuition more appropriately.
Topic by topic analysis is also the future study.
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Table 1. Summaries of run result submissions

RunID: Indicates the indication codes of the system run results. Each one starts with the group

ID.

TopicPart: Indicates the part of the topic used. The characters ‘T’, ‘D’, and ‘B’ respectively

indicate TITLE, DESC, and BACK.

QMethod: Indicates ‘automatic’ or ‘interactive’. ‘Automatic’ indicates a run without any
human intervention during query processing and search; ‘interactive’ indicates a run other

than ‘automatic’.

QExpan: Indicates if query expansion is used.
Contlnfo: Indicates if fulltext content information is used for indexing documents.

LinkInfo: Indicates if link information is used for indexing documents.

AnchorlInfo: Indicates if anchor text information is used for indexing documents.

RunID TopicPart QMethod QExpan Contlnfo LinkInfo AnchorlInfo
K3100-ds-01 D automatic no no yes yes
K3100-ds-02 D automatic no yes yes yes
K3100-ds-03 D automatic no no yes yes
K3100-ds-04 D automatic no no yes yes
K3100-tt-01 T automatic no no yes yes
K3100-tt-02 T automatic no yes yes yes
K3100-tt-03 T automatic no no yes yes
K3100-tt-04 T automatic no no yes yes
oksat-bf01 T interactive yes yes no no
r2d2-al T automatic no yes yes no
r2d2-a2 T automatic no yes no no
TKB-01 T automatic yes yes yes no
TKB-02 T automatic yes yes no no
TKB-03 T automatic no yes yes no
TKB-04 T automatic no yes no no
W3SJP2003-001 TDB interactive yes yes yes -
ORGREF-NMZ-AND T automatic no yes no no
ORGREF-NMZ-OR T automatic no yes no no
ORGREF-OT-D T automatic no yes no no
ORGREF-OT-DT T automatic no yes no no
ORGREF-ATO0-P1 T automatic no no yes yes
ORGREF-ATO0-P2 T automatic no no yes yes
ORGREF-ATO0-P3 T automatic no no yes yes
ORGREF-ATO0-P4 T automatic no no yes yes
ORGREF-ATO0-P5 T automatic no no yes yes
ORGREF-ATO0-P6 T automatic no no yes yes
ORGREF-ATO-S1 T automatic no no yes yes
ORGREF-ATO0-S2 T automatic no no yes yes
ORGREF-AT200-P1 T automatic no no yes yes
ORGREF-AT200-P2 T automatic no no yes yes
ORGREF-AT200-P3 T automatic no no yes yes
ORGREF-AT200-P4 T automatic no no yes yes
ORGREF-AT200-P5 T automatic no no yes yes
ORGREF-AT200-P6 T automatic no no yes yes
ORGREF-AT200-S1 T automatic no no yes yes
ORGREF-AT200-S2 T automatic no no yes yes
ORGREF-AT40-P1 T automatic no no yes yes
ORGREF-AT40-P2 T automatic no no yes yes
ORGREF-AT40-P3 T automatic no no yes yes



RunID TopicPart QMethod QExpan Contlnfo LinkInfo Anchorlnfo
ORGREF-AT40-P4 T automatic no no yes yes
ORGREF-AT40-P5 T automatic no no yes yes
ORGREF-AT40-P6 T automatic no no yes yes
ORGREF-AT40-S1 T automatic no no yes yes
ORGREF-AT40-S2 T automatic no no yes yes
ORGREF-NMZ-AND-LBI T automatic no yes yes no
ORGREF-NMZ-AND-LB2 T automatic no yes yes no
ORGREF-NMZ-AND-LB3 T automatic no yes yes no
ORGREF-NMZ-AND-LB4 T automatic no yes yes no
ORGREF-NMZ-AND-LBS5 T automatic no yes yes no
ORGREF-NMZ-AND-LF1 T automatic no yes yes no
ORGREF-NMZ-AND-LF2 T automatic no yes yes no
ORGREF-NMZ-AND-LF3 T automatic no yes yes no
ORGREF-NMZ-AND-LF4 T automatic no yes yes no
ORGREF-NMZ-AND-LF5 T automatic no yes yes no
ORGREF-NMZ-OR-LB1 T automatic no yes yes no
ORGREF-NMZ-OR-LB2 T automatic no yes yes no
ORGREF-NMZ-OR-LB3 T automatic no yes yes no
ORGREF-NMZ-OR-LB4 T automatic no yes yes no
ORGREF-NMZ-OR-LB5 T automatic no yes yes no
ORGREF-NMZ-OR-LF1 T automatic no yes yes no
ORGREF-NMZ-OR-LF2 T automatic no yes yes no
ORGREF-NMZ-OR-LF3 T automatic no yes yes no
ORGREF-NMZ-OR-LF4 T automatic no yes yes no
ORGREF-NMZ-OR-LF5 T automatic no yes yes no
ORGREF-OT-D-LB1 T automatic no yes yes no
ORGREF-OT-D-LB2 T automatic no yes yes no
ORGREF-OT-D-LB3 T automatic no yes yes no
ORGREF-OT-D-LB4 T automatic no yes yes no
ORGREF-OT-D-LB5 T automatic no yes yes no
ORGREF-OT-D-LF1 T automatic no yes yes no
ORGREF-OT-D-LF2 T automatic no yes yes no
ORGREF-OT-D-LF3 T automatic no yes yes no
ORGREF-OT-D-LF4 T automatic no yes yes no
ORGREF-OT-D-LF5 T automatic no yes yes no
ORGREF-OT-DT-LBI T automatic no yes yes no
ORGREF-OT-DT-LB2 T automatic no yes yes no
ORGREF-OT-DT-LB3 T automatic no yes yes no
ORGREF-OT-DT-LB4 T automatic no yes yes no
ORGREF-OT-DT-LB5 T automatic no yes yes no
ORGREF-OT-DT-LF1 T automatic no yes yes no
ORGREF-OT-DT-LF2 T automatic no yes yes no
ORGREF-OT-DT-LF3 T automatic no yes yes no
ORGREF-OT-DT-LF4 T automatic no yes yes no
ORGREF-OT-DT-LF5 T automatic no yes yes no




Table 2. Selected evaluation results

RunlID: Indicates the indication codes of the system run results. Each one starts with the group
ID.

Contlnfo: Indicates if fulltext content information is used for indexing documents.

LinkInfo: Indicates if link information is used for indexing documents.

AnchorlInfo: Indicates if anchor text information is used for indexing documents.

WRR: Indicates weighted reciprocal rank at top-10 document level.

DCG: Indicates discounted cumulative gain at top-10 document level.

(DS-1): Indicates that the search target document set includes documents with & without
delivered page data.

(DS-2): Indicates that the search target document set includes only documents with delivered
page data.

Rigid: Indicates rigid relevance level.

Relaxed: Indicates relaxed relevance level.

WRR DCG
RunID Comt ldmk Anchor DS-1) (DS-2) (DS-1) (DS-2)

Rigid Relaxed Rigid Relaxed | Rigid Relaxed Rigid Relaxed
ORGREF-AT40-P1 no yes yes 0.4750 0.5614  0.4936 0.5776 | 2.0308 2.5860 2.0241 2.5898
ORGREF-AT40-P2 no yes yes 0.4728 0.5610 0.4914 0.5777 | 2.0167 2.5803  2.0093 2.5852
ORGREF-ATO0-P1 no yes yes 0.4653 0.5305  0.4896 0.5394 | 2.0207 24575  2.0346 2.4026
ORGREF-AT0-P2 no yes yes 0.4596 0.5247  0.4896 0.5394 | 2.0207 24575  2.0346 2.4026
K3100-tt-02 yes yes yes 0.4418 0.5556  0.5338 0.6376 | 1.9617 2.6958  2.3704 3.0718
ORGREF-AT200-P1 no yes yes 0.3984 0.5004  0.4098 0.5011 | 1.6700 22573 1.7313 2.2367
ORGREF-AT200-P2 no yes yes 0.3980 0.4888  0.4075 0.4934 | 1.6679 22592 1.7159 2.2328
K3100-tt-01 no yes yes 0.3908 0.4691  0.3565 0.4514 | 1.6445 2.0233  1.4559 1.8748
K3100-tt-04 no yes yes 0.3366 0.4017 0.3183 0.3819 | 1.5905 19732  1.3812 1.7259
K3100-tt-03 no yes yes 0.3345 0.3939  0.3160 0.3796 | 1.5776 19123  1.3572 1.6689
K3100-ds-02 yes yes yes 0.3092 0.4140 0.3736 0.4684 | 1.5213 2.1660 1.8383 2.4415
K3100-ds-04 no yes yes 0.2772 0.3567 0.2743 0.3472 | 1.3167 1.6956  1.1775 1.5364
K3100-ds-03 no yes yes 0.2579 0.3259  0.2539 0.3199 | 1.2026 1.5267 1.0759 1.4018
K3100-ds-01 no yes yes 0.2282 0.2716  0.2446 0.2973 | 1.0067 1.1793  1.1080 1.3110
ORGREF-AT0-P4 no yes yes 0.1898 0.2596  0.2233 0.2858 | 0.9400 1.2879  1.0667 1.3623
ORGREF-AT0-P6 no yes yes 0.1898 0.2596  0.2233 0.2858 | 0.9400 1.2879  1.0667 1.3623
ORGREF-ATO0-S2 no yes yes 0.1847 0.2564  0.2094 0.2730 | 0.9096 1.2605  0.9834 1.2660
ORGREF-AT40-P4 no yes yes 0.1828 0.2578  0.2027 0.2788 | 0.8173 1.2924  0.8677 1.3256
ORGREF-AT40-P6 no yes yes 0.1828 0.2578  0.2027 0.2788 | 0.8173 1.2924  0.8677 1.3256
ORGREF-AT40-S2 no yes yes 0.1429 0.2022  0.1591 0.2249 | 0.6586 0.9726  0.7286 1.1167
ORGREF-ATO0-P3 no yes yes 0.1078 0.1467 0.1643 0.2020 | 0.5059 0.7404  0.6787 0.8348
ORGREF-ATO0-P5 no yes yes 0.1078 0.1467 0.1643 0.2020 | 0.5059 0.7404  0.6787 0.8348
ORGREF-ATO0-S1 no yes yes 0.1042 0.1384  0.1353 0.1800 | 0.4761 0.6952  0.5413 0.7164
ORGREF-AT40-P3 no yes yes 0.0795 0.1307  0.0983 0.1307 | 0.4201 0.7067  0.5331 0.7348
ORGREF-AT40-P5 no yes yes 0.0795 0.1268  0.0983 0.1238 | 0.4201 0.6922  0.5331 0.7071
ORGREF-AT200-P4 no yes yes 0.0750 0.1087  0.0492 0.0712 | 0.4144 0.6143  0.3321 0.4447
ORGREF-AT200-P6 no yes yes 0.0750 0.1087  0.0492 0.0712 | 0.4144 0.6143  0.3321 0.4447
ORGREF-AT200-P3 no yes yes 0.0443 0.0817  0.0275 0.0509 | 0.2598 0.4791  0.1870 0.2823
ORGREF-AT200-P5 no yes yes 0.0443 0.0817  0.0275 0.0509 | 0.2598 0.4791  0.1870 0.2823
ORGREF-AT40-S1 no yes yes 0.0366 0.0662  0.0503 0.0716 | 0.2320 0.3289  0.3205 0.4333
ORGREF-AT200-S2 no yes yes 0.0114 0.0498  0.0258 0.0414 | 0.0967 0.2705  0.1889 0.2712
ORGREF-AT200-S1 no yes yes 0.0036 0.0438  0.0082 0.0281 | 0.0316 0.2055  0.0676 0.1490
ORGREF-OT-D-LF2 yes yes no 0.2845 0.3738 0.2914 0.3726 | 1.2168 1.8551 1.2515 1.9331
ORGREF-OT-D-LF1 yes yes no 0.2751 0.3470  0.2739 0.3507 | 1.1709 1.8245 1.1592 1.8940
ORGREF-OT-DT-LF1 yes yes no 0.2699 0.3404  0.2764 0.3528 | 1.1520 1.7959  1.1886 1.9387
ORGREF-NMZ-AND-LF1 yes yes no 0.2488 03314 0.2512 0.3229 | 1.0941 1.7278  1.0732 1.7268
ORGREF-OT-D-LF3 yes yes no 0.2470 03179  0.2656 0.3355 | 1.1617 1.6049  1.2199 1.7275



WRR DCG
RunID (I:I‘l’;(’)t 'f:;(])‘ A;‘;z}"’ (DS-1) (DS-2) (DS-1) (DS-2)

Rigid Relaxed Rigid Relaxed | Rigid Relaxed Rigid Relaxed

ORGREF-OT-DT-LF3 yes  yes no | 02440 02928 02536 03094 | 1.1412  1.6370 1.1808  1.7439
ORGREF-NMZ-AND-LF2 | yes  yes no | 02363 03170 02473 02997 | 1.0333 15718 1.0617  1.6082
ORGREF-OT-DT-LF4 yes  yes no | 02337 03081 02300 03237 | 1.1155  1.6705 1.0801  1.7440
ORGREF-OT-DT-LF2 yes  yes no | 02314 03032 02388 03276 | 1.0826  1.6224 1.1556¢  1.7828
ORGREF-NMZ-AND-LF3 | yes  yes no | 02258 02782 02468 02888 | 1.1597  1.6705 12646  1.8270
ORGREF-OT-D-LF4 yes  yes no | 02172 03019 02020 02890 | 1.0390  1.5689 0.9652  1.5496
ORGREF-NMZ-OR-LF1 yes  yes no | 02109 02792 02253 02924 | 0.9654  1.5492 0.9975  1.6090
ORGREF-NMZ-OR-LF2 yes  yes no | 01999 02728 02265 02834 | 09165 14025 1.0200  1.5435
ORGREF-NMZ-AND-LF4 | yes  yes no | 01974 02596 0.1774 02330 | 09161  1.3651 0.8263  1.2960
ORGREF-NMZ-OR-LF3 yes  yes no | 01877 02149 02171 02426 | 1.0305 14625 11666  1.6615
ORGREF-OT-D-LF5 yes  yes no | 0.1844 02558 0.1369 02148 | 0.8467 13775 07189  1.2095
ORGREF-NMZ-OR-LF4 yes  yes no | 01763 02063 0.1659  0.1963 | 0.8482 12111 0.8007  1.2050
TKB-01 yes  yes no | 01742 03496 02105 04224 | 0.7842  1.6388 09476  1.9802
ORGREF-OT-DT-LF5 yes  yes no | 01682 02336 0.1267  0.1985 | 0.6879  1.1883 0.5645  1.0419
ORGREF-NMZ-AND-LF5 | yes  yes no | 01384  0.1928 0.1020  0.1466 | 0.6227 09626 04165  0.7488
TKB-03 yes  yes no | 01330 03124 01607 03740 | 0.7434 16416 0.8982  1.9433
ORGREF-NMZ-OR-LF5 yes  yes no | 01036  0.1483 0.0789  0.1291 | 0.4957 07772 03595  0.6623
W3SJP2003-001 yes  yes no | 00920  0.1593 0.1111  0.1875 | 0.4630 09038 0.5595  1.0695
ORGREF-OT-DT-LB2 yes  yes no | 0.0888  0.1942 0.1073 02191 | 0.4802  1.0530 0.5803  1.1708
ORGREF-OT-DT-LB3 yes  yes no | 0.0865  0.1499 0.1046  0.1638 | 0.4244 09401 05128  1.0298
ORGREF-OT-DT-LB4 yes  yes no | 0.0740  0.1383 0.0894  0.1371 | 03488  0.6940 04215  0.7077
ORGREF-OT-D-LB2 yes  yes no | 00716  0.1793 0.0866  0.1916 | 0.4803  1.0967 0.5804  1.1728
ORGREF-OT-DT-LBI yes  yes no | 0.0703  0.1855 0.0849 02016 | 03804  1.0100 04597  1.0911
ORGREF-NMZ-AND-LB2 | yes  yes no | 00662  0.1433 0.0800  0.1569 | 03588 07441 04335  0.8342
ORGREF-OT-D-LB3 yes  yes no | 00638  0.1377 00771  0.1351 | 03773 07877 04558  0.8179
ORGREF-OT-D-LBI yes  yes no | 00598  0.1552 0.0723  0.1647 | 0.4396  1.0080 0.5312  1.0880
ORGREF-NMZ-AND-LB3 | yes  yes no | 00581  0.1210 0.0702  0.1304 | 03325  0.6819 04018  0.7477
ORGREF-OT-D-LB4 yes  yes no | 0.0551  0.1060 0.0666  0.0976 | 0.3028  0.5801 0.3659  0.5690
ORGREF-NMZ-OR-LB3 | yes  yes no | 0.0514  0.1047 0.0621  0.1106 | 02827  0.5938 03416  0.6412
ORGREF-NMZ-OR-LB2 | yes  yes no | 00513  0.1199 00620  0.1287 | 02994  0.6608 03618  0.7336
ORGREF-NMZ-AND-LB1 | yes  yes no | 00511  0.1481 0.0617  0.1631 | 03357  0.8313 04056  0.9023
ORGREF-OT-DT-LB5 yes  yes no | 00500  0.1193 0.0605  0.1376 | 02538  0.5902 03066  0.6125
ORGREF-NMZ-OR-LBI yes  yes no | 0.0444  0.1414 00537  0.1550 | 02788 07461 03368  0.7993
ORGREF-NMZ-AND-LB4 | yes  vyes no | 00435  0.1115 0.0526  0.1146 | 02399  0.5391 02899  0.5977
ORGREF-OT-D-LB5 yes  yes no | 00432  0.0914 00522  0.1039 | 0.1984 04848 02398  0.4852
ORGREF-NMZ-OR-LB4 | yes  yes no | 00375  0.1124 0.0454  0.1156 | 0.1856 04859 02242  0.5335
ORGREF-NMZ-AND-LB5 | yes  yes no | 00371  0.1162 0.0449  0.1344 | 02061  0.5758 02490  0.6698
ORGREF-NMZ-OR-LB5 | yes  yes no | 00317  0.0900 0.0382  0.1074 | 0.1548 04403 0.1871  0.5237
2d2-al yes  yes no | 0.0300  0.0674 0.0363 00614 | 0.1544 02998 0.1866  0.3082
12d2-a2 yes  no no | 01061  0.1384 0.1282  0.1626 | 0.5114  0.6414 06179  0.7575
ORGREF-NMZ-AND yes  no no | 00632 01169 00764  0.1227 | 04615 07985 05576  0.8551
TKB-04 yes  no no | 00602  0.1476 0.0727  0.1644 | 03249 07550 03926  0.8154
TKB-02 yes  no no | 00522 01413 00631  0.1569 | 02843 07641 03435  0.8037
ORGREF-OT-DT yes  no no | 0.0503  0.1591 0.0608  0.1697 | 0.3007  0.8783 0.3634  0.9047
ORGREF-NMZ-OR yes  no no | 0.0491  0.0972 0.0594  0.0990 | 03757  0.6603 04540  0.6881
ORGREF-OT-D yes  mno no | 00339  0.1413 00409  0.1348 | 02181  0.6819 02635  0.6364
2d2-al yes  no no | 0.0300  0.0674 0.0363 00614 | 0.1544 02998 0.1866  0.3082
oksat-bf01 yes  no no | 00282  0.0847 0.0341 00746 | 0.1586 05274 0.1916  0.4900
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Figure 2. WRR values of run results on (DS-1) and (RL-2).
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Figure 3. WRR values of run results on (DS-2) and (RL-1).
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Figure 4. WRR values of run results on (DS-2) and (RL-2).
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Figure 5. DCG values of run results on (DS-1) and (RL-1).
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Figure 6. DCG values of run results on (DS-1) and (RL-2).
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Figure 7. DCG values of run results on (DS-2) and (RL-1).
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Figure 8. DCG values of run results on (DS-2) and (RL-2).
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Figure 9. Cumulative number of topics whose relevant
documents were retrieved on (DS-1) and (RL-1).
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Figure 10. Cumulative number of topics whose relevant
documents were retrieved on (DS-1) and (RL-2).

|deal
—— K3100-t-02
—+— oksat-bf01

——r2d2-a2

—x— TKB-01

—— W3SJP2003-001
—=«— ORGREF-NMZ-AND*
—o— ORGREF-OT-DT*
—+— ORGREF-OT-D-LF2*
—=— ORGREF-OT-DT-LB2*
—=— ORGREF-AT40-P1*

Ideal
—— K3100--02
—+— oksat-bf01
——12d2-a2
—— TKB-01
—— W3SJP2003-001
—— ORGREF-NMZ-AND*
—o— ORGREF-OT-DT*
—— ORGREF-OT-D-LF2*
—s— ORGREF-OT-DT-LB2*
—=—— ORGREF-AT40-P1*




retrieved topics

retrieved topics

90

80

70

B0 b o

50

40

pooreseresrees

20
10
0
0 10 20 30 40 50 60 70 80 90 100
ranks
Figure 11. Cumulative number of topics whose relevant
documents were retrieved on (DS-2) and (RL-1).
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Figure 12. Cumulative number of topics whose relevant
documents were retrieved on (DS-2) and (RL-2).
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