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The sight to the perception: media art and technology
Yoichi OCHIAI*!

In order to give the criticism to visual media which surround our dairy lives, I produce several media

installation works. These works lead “super-vision”. The author has tried to express the sense(e.g. optical
illusions) beyond the visual experience with using the visual media equipment. With this concept, those works

give the effects of body feeling or subjectivity to the visual media. In this paper, I describe the concept of super
vision and introduce five works(made in 2011 & 2012) centering on the vision media with this concept. On each

works, I describe an outline, the technology used in the work, related works and relation with the super-vision

concept.

keyword: Media Art, Media Installation
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Fig.1 Alice’s time: looking glass time
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Fig.2 Kaleidoscopes for binocular rivalry
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Fig.3 Cyclone Display
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Fig.5 Alice’s time: looking glass time
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Using Feature Selection in Classifier Ensemble for
Cardiotocograpy Classification

Tipawan Silwattananusarn*, Wanida Kanarkard**, Kulthida Tuamsuk***

Abstract

A higher accuracy has been a driving force for research in machine learning. Ensemble
classification has been empirically shown to capabilities in improving classification
accuracy. Feature selection has emerged as a useful technique, which can reduce the
irrelevant features and choose a subset of features with high predictive, for creating
diversity in classification ensembles. In this work, we propose feature selection techniques
to impose diversity in ensembles and use support vector machine classifier ensemble for
improving the performance of classification accuracy. Experiments conducted in this work
are performed on the cardiotocography (CTG) data set collected from UCI machine
learning repository. The CTG dataset consists of fetal heart rate and tocographic signals.
The data set is composing of 23 attributes, 2126 instances and is classified to three-class
of fetal state: normal, suspect, pathologic. Preliminary experimental results showed that
the use of the ensemble learning can improve the accuracy performance greatly.

Keywords: Ensemble Learning; Feature Selection; Support Vector Machine Ensemble;
Classification

*Ph.D. Student in Information Studies Program, Khon Kaen University, Thailand
**Assoc.Prof.Dr. In Computer Engineering Department, Khon Kaen University, Thailand
***Assoc.Prof.Dr. In Information and Communication Management Program, Khon Kaen University, Thailand



WAVELETS HAVING REGULARITIES BEYOND (C*

ION UEHARA

1. BACKGROUND

We simply call a function ¢ € L? (R) an wavelet when the system
{¥ra (@) =2 (Do)}

forms orthonormal basis for L? (R). There are a lot of studies on the construction
of wavelets. An MRA wavelet 1 is determined by a scaling function ¢ as

b© =cm (S +)o(5),

where a low-pass filter m () = Y, oz hwe ™ is a 27 periodic function with the

J,kEZ

quadrature mirror filter condition |m (&)|* +|m (€ +m)[° =1 a.e.

It is known that there is no wavelet belonging to C*° (R,) and having the ex-
ponential decay (see [1]). The Daubechies type avoids this restriction by relaxing
the regularity C* (R,) and thus attains A (R¢) (analytic in frequency), especially,
compact-support in the time domain. The Battle-Lemarié type also belongs to
C" (Rz)NA(Rg). On the other hand, the Meyer type attains the regularity A (R,),
by relaxing the regularity A (R¢). So we have the following table.

Table 1: Wavelets classified by smoothness

Az G Cy
A¢ | nonexistence nonexistence Battle-Lemarié,
Daubechies
G§ | Meyer HWW
C¢ | Meyer HWW

Here HWW denotes the wavelets introduced by Hernandez, Wang and Weiss
(see [2]). There are two blanks in the Table 1.

For the local approximation of a function in the time domain, a strong smooth-
ness of the basis with ¢ may influence on the global behavior, which often seems
to be constrained. Therefore, it would be interesting to give the wavelets having
Gevrey regularity in the time domain, i.e., for any compact set K C R, there exists
Ck > 0 and R > 0 such that

sup |02 ¢ (z)] < CxR™n!®

zeK
holds for all n € N. The Gevrey classes G* (R,,) fill the gap between the classes
C* (R,) and A (R;), and play an important role in the study of partial differential
equations. However, it might be difficult to control the decay rate of ¢ except the
band-limited case.



2 ION UEHARA

2. MAIN THEOREMS AND COROLLARY
We can get the following;:

Theorem 1. Let s* > 1. There exists a wavelet ¢ satisfying both 1/} eI'* (R¢) and
Y € G (Rg) for
1 <s<max{l,s" —1}.
Here we are saying that a function f € I’ (R¢), what is called that f has a
subexponential decay of order s, if there exist some C' > 0 and p > 0 such that

&) F©|<cen[-plelf].

Then this kind of estimate (1) in the frequency domain gives the regularity in the
time domain with the well-known Paley-Wiener theorem (see [3]):

Theorem A. Let s > 1. If the Fourier transform ¢ belongs to I'* (Re¢), then ¢
belongs to the Gevrey class G* (Ry).

Such wavelets given in theorem 1 fill in the blanks of the Table 1. Moreover, we
get a more critical case for Theorem 1:

Theorem 2. There exists a wavelet ¥ satisfying both
¥ € C™ (Ry)\G™ (Ry) = C% (Ry) \ U G* (Rq)

s>1
and
e GO (Re) =[G (Re).
s>1

Precisely, the wavelet in above belongs to the functional class which appears as
a critical functional class in the study of the well-posedness of the Cauchy problem
for some hyperbolic equations with Gevrey coeflicients (see [4]). Furthermore, we
can construct such a wavelet concretely by giving the cut off function y € Gé*o,
whose existence is shown by Dzibanski and Hernandez [5].

More recently, we extended our strategies for the proof of Theorem 1 to discover
new large family of the band-limited wavelets. Details and outlooks are presented
at this meeting.

This talk is based on a joint work with Naohiro Fukuda and Tamotu Kinoshita.
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1 Introduction

Suppose that a user maintains an XML database
and a view is defined as an XSLT transformation
over the database. Then for a schema S (e.g.,
DTD) of the database and the XSLT transforma-
tion T, the view schema of the database is obtained
by “applying” T to S. That is, a view schema rep-
resents the structure of a view instance (XML doc-
ument). The outline of this situation is shown in
Figure 1. Here, suppose that a user wants to up-
date the view schema. Since the view schema is
obtained by applying an XSLT transformation to
the schema of an XML database, the user have to
update the XSLT transformation instead of directly
changing the view schema. However, this is often
a difficult and time-consuming task due to the fol-
lowing reasons.

e XSLT is more difficult than schema languages
(e.g., DTD) and every user does not under-
stand XSLT enough.

e It is difficult to infer the updated view schema
from the updated XSLT transformation and
the database schema.

In this paper, we consider a novel problem called
“view schema update problem” for XML database.
This problem is to find, for a given database schema
S, a view definition T described as an XSLT trans-
formation, and an update operation op to the view
schema that is obtained by applying 7" to S, a new
view definition 7" such that 77(S) = op(T(5)),
where T'(S) stands for a schema obtained by ap-
plying T to S and op(T'(S)) stands for a schema
obtained by applying op to T(S). Here, an edit
operation is to modify a schema such as “adding
a new element to a content model”. In this pa-
per, a schema is modeled as a tree automaton and

an XSLT transformation is modeled as a unranked
tree transducer. Therefore, our problem is formally
described as follows.

Input: A tree automaton G (database schema), a
tree transducer T' (view definition), and an edit
operation op (update to view schema).

Problem: Find a tree transducer 7" such that

T'(S) = op(t(5))-

Related Work

The problem most related to ours is the view up-
date problem. This problem is to find, for a given
update to a view instance, how to update the source
database. There have been a number of studies on
the view update problem for relational database,
e.g., [1]. However, the transformation language
for relational database is SQL, and the expres-
sive power of SQL is considerably less than that of
XSLT[2]. Thus the results for relational database
cannot be applied to XML database. As for XML,
the view update problem for XML is studied in [4].
This study considers updates of view instance while
we consider updates of view schema. To the best
of our knowledge, there is no study on the view
schema update problem for XML database.

2 Definitions

Since a schema is modeled as a tree automaton and
a view definition is modeled as a tree transducer,
in this section we define these notions formally.

A tree automaton is a quadruple A =
(N,3, s, P), where

e N is a set of states,
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Figure 1: Outline of the view schema update problem

e Y is a set of element names,
e s € X is the start symbol, and

e P is a set of transition rules of the form X —
a(reg), where X € N, a € ¥, and reg is a
regular expression over N. We say that reg is
the content model of X — a(reg).

Each state in N represents the type of an element.
By L(A) we mean the language of A, that is, the
set of trees (XML documents) valid against A.

In this paper, we use an unranked tree trans-
ducer given in [3]. Formally, a tree transducer is a
quadruple T = (@, X, qo, R), where

e () is a set of states,
e Y is a set of element names,

e qo € Q is the initial state, and

e R is a set of transition rules of the
form (qa Cl) - C(Q17 q2, -, QTL)v where
4,491,492, ,qn € Q and CL,CG 2.

For a tree ¢, by T(t) we mean the tree obtained by
applying T to t.

3 Computing View Schema
In this section, we present a method for construct-

ing a view schema from a database schema and a
view definition. Since a schema is represented by a

tree automaton and a view definition is represented
by a tree transducer, this problem can be stated as
follows.

Input: A tree automaton A = (N,X;s,P)
(database schema) and a tree transducer T =
(Q, X%, qo, R) (view definition).

Problem: Find a tree automaton A’ =
(N, %, s, P") (view schema) such that for any
tree t, t € L(A) if and only if T'(t) € L(A").

First, let us consider a simple case; the case
where each regular expression of the transition rule
in P is just a sequence pips - - - pm of states. Then
the view schema A’ is obtained by taking the “inter-
section” of A and T. Formally, A" = (N', 3, s, P')
is obtained as follows.

N = {lpdlpeN,qgeQ},
SI = [SaQO]a
P = {lp,q] = c([pr,q1) - [Pm> 1] [P1, g2

o [pm, 2] 1. gn] - [Pms an]) |
p— b(pip2- - pm) € P,
(¢:0) = c(q1,92, -, qn) € R}.

Let us next consider the general case. For a reg-

ular expression reg over N, by reglg] we mean the
regular expression by replacing each state p in reg

by [p,q]. Then A’ = (N',X,s', P') is obtained as
follows.
N = {lp,gdIpeN,qgeQ},



S = [Sa qO]a

P = {[p,q] — clreglqi]reglqa] - - - reglqn]) |

p— b(reg) € P,(q,b)— c(q1q2- - - qn) € R}.

4 Updating View Schema

In this section, we consider how to modify tree
transducer according to a view update.

Let A = (N,X,s,P) be a tree automaton
(database schema) and T = (Q,X,qo,R) be a
tree transducer (view definition). Moreover, let
A" = (N',%,s', P') be the tree automaton (view
schema) obtained from A and T, where

N’ {lp,al Ip € N,q € Q},
SI = [SaQO]a
P’ {[p, q] — c(regla|reglga] - - - reglgn]) |

p— b(reg) € P,(q,b) — c(q1q2 - - qn) € R}.

In this paper, we present add and delete operations.

Add Operation

We first consider adding states to the con-

tent model of a production rule [p,q] —
c(reglq]reglge] - - - reglgn]) in P’ Since the
content model of this production rule is

reglailreglea] - reglael, adding reglg] between
reglq;] and reglg;+1] is allowed, where ¢ is a new
state of T'. Thus, we have the following.

e We define an add operation to a view
schema, which adds reg[g] between reg|g;] and

Teg[%ﬂ]-

e Let op be the above add operation. Then
the “updated” tree transducer 7" such that
T'(A) = op(T(A)) is obtained as T =
(@', %, q0, R'), where

Q" = Quig}
R/ = R/{(q’b)_)C(qlvq27aQH)}U
{(q,0) = clq1, -+, Gi, 4, Git1, -+, Gn) }-
Note that adding reg[g] to the content
model of [p,q] — c(regn]reg[qs] - - reglgn))
implies  that for every production rule
[p.g] — c(reglailreglgs] - - -reglgn]) € P’ de-

rived from (¢,b) — c¢(q1g2- - ¢n) € R, reglg] must
be added between reg[q;] and reg[g; 1]

Delete Operation

We next consider deleting states from the con-
tent model of a production rule [p,q]
c(reg[qi]reglga] - - - reglgy]) in P’. This can be done
in a manner opposite to add operation.

—

e We define a delete operation to a view schema,
which deletes reg[g;] from the content model

reglqilreglgs] - - - reglgn].

e Let op be the above delete operation. Then
the “updated” tree transducer 7" such that

T'(A) = op(T(A)) is obtained as T =
(Qa Ea q0, R/)a where
R/ = R/{(Q7b) —>C(Q17Q2>"',Qn)}U

{(qa b) - c(qla oy Qi—1,9i41, 00, Qn)}

5 Conclusion

In this paper, we considered the view schema up-
date problem for XML database. We first gave
a method for constructing a view schema from a
source schema and a view definition. Then we pre-
sented allowable operations to a view schema.

We are implementing our method in Java. As
a future work, we would like to complete the im-
plementation and make some experimental evalua-
tions.
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Abstract We propose a method to search illustrators based on user’s impression categories in illustration
sharing SNS. Impression for the illustrator is estimated from social tags annotated on his/her illustrations.
In this paper, we introduce illustrator search system, and clarify the effectiveness of the ranking strategy
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Identification of Works of Manga using LOD resources — an experimental study to

FRBRize bibliographic data at Kyoto International Manga Museum using DBpedia
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Abstract:
Purpose of this research is to make a FRBR-based data model of the bibliographic data
of Manga, in order to group it into work sets and to help users access Manga by FRBR

entities, particularly by subjects.

Nowadays, Manga is one of the most popular entertainment resources in the world.
Manga was not collected in the past because it was recognized as a sub-cultural content.
However, libraries have started to collect them and there are a few major collections in
Japan, e.g., Kyoto International Manga Museum, Tokyo international Manga Library,

and National Diet Library.

Those libraries have already created a large set of bibliographic data for their Manga
collections and they have authority data for authors and Manga books. These authority
data is useful for users to use the bibliographic data, i.e., OPAC of their Manga
collections. Oksana L. Zavalina (2012) reported that subject is frequently given in user
queries. [5] However, subject vocabulary for bibliographic data of Manga is not

well-understood.

This study is aimed to build a basic model to define a data model to
represent abstract (or conceptual) instances that appear bibliographic
records of manga. We use bibliographic records created by Kyoto International Manga
Museum (KMM).

The bibliographic data of KMM contains authority data of authors and bibliographic
records of monographs and magazines. And, they are all ltem-based description.
Referring to Functional Requirements for Bibliographic Records (2008) (FRBR), Work is
a distinct intellectual or artistic creation [1]. Therefore, the first step of this study is to
convert /tem-based description to Work-based description automatically, as shown in
the 2 Steps of the Figure 1.



Firstly, titles in different languages of Manga are identified from bibliographic records
of monographs. Secondly, information resources of Manga on the Internet, such as
DBpedia, are used to identify Works and authors expressed in different languages. In
the case of DBpedia which extracts information from Wikipedia and provide the
information in RDF, most of resources have links to Wikipedia in different languages
but the same (or a related) subject. We can get titles of Manga and the authors’ names in
different languages using the links, and, at the same time, we can identify a set of titles
in different languages. And also, we can identify a set of author names in different

languages, too. Finally, we can identify the Works of a Manga through the procedure.

Manga wark

*
4 oo 1)

| Information resource of
[ Manga on the Internet

Titles in different T

languages Step 2

bibliographic records

\ of monographs /

Figure 1. Steps to identify Work

As a test set for this research, we used 5000 records of monographs extracted from the
KMM bibliographic database are used and we have found 2684 Works.

We examined those Works extracted by machine and found that some Works have a
subtitle. These subtitles are recorded in KMM bibliographic database. In many cases,
once a manga becomes popular it is published as a series under a single title and every
item in the series is given a subtitle. We have applied the same procedure to identify

Works that have sub-titles. As a result, there are 210 Works existing.

While doing the Step 2, we found a problem that the bibliographic data of KMM are all

in Japanese and Chinese, and have no relationship of translation between them. We



made a set of records to do the test. As a result, this procedure proved to be feasible.

This result shows that it is possible to link the bibliographic data of Manga to the
information resources of Manga on the Internet, e.g. DBpedia. Those Internet resources
can be used to identify Works. This scheme can be extended to other instances in Manga,

such as characters and genres.

RDF/XML is chosen in this study because it is a widely used standard for Linked Open
Data and also because Internet resources such as DBpedia and other resources

developed in our laboratory are primarily based on RDF/XML.

Future works are,

(1) A search system to evaluate quality of the Works identified in the experiment,

(2) Identification and evaluation the subjects of Manga, i.e., group 3 entities of FRBR in
Manga.
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Abstract

Both the budgets of the public libraries and the school libraries are disbursed
by the tax revenue for the local government finance. However, the tax
revenues for the national and local government finance are decreasing and
the annual expenditure is increasing in Japan. The budget allocated to the
public libraries and the school libraries is decreasing year by year. It becomes
more important for both the libraries to propose a better way to control the
budget more efficiently. Therefore, I focus on the budget control of the public
libraries and the school libraries. First, I will survey how and by whom the
budget allocated to both the libraries is made. Second, I plan to evaluate both
the libraries’ services and management by using JIS X 0812: 2012 that is
setting up the indexes to estimate the performance of both the libraries. Third,
I will examine the case study of cooperation and integration of the school

libraries and the public libraries in Japan and USA.
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Abstract

The web has become the primary mode of
information seeking and access for scholarly information
which increases the amount of resources and broadens
the range of disciplines. The impact of the rapidly rising
flood of information, the researcher faced with large
retrieval result sets and cannot intuitive access to content.
Emerging concepts of the Information Architecture
provides information environment design, optimize
organizing information online so that content owners can
manage information and users can find what they are
looking for. The objectives of this research are design and

develop information architecture of information storage



and retrieval for research processing. The three steps of
this research are the following 1) analyze contents of
research web site and determine information seeking and
use behavior of researcher 2) develop information
architecture by combines element of information
architecture with usability engineering methodology and
3) evaluate information architecture by using usability

testing techniques.
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Abstract. Advance of search engines has removed an end-user’s constraint on
search such as cost (free), operation time (fast response), language (cross-lingual),
media (multimedia), and more recently, time-lag from content generation (real-
time search). Consequently, we do not usually perceive strong constraint on the
use of search engines. The removal of constraint is often seen as an improve-
ment of a system’s functionality which should help people improve their search
performance. However, it has also been suggested that constraint can have posi-
tive effects on people’s task performance. Therefore, we decided to study effects
of search constraint on people’s perception, behaviour, and performance. Three
types of constraint were investigated: time, time + number of queries one can
submit, and time + number of documents one can view. A user study with 24
participants performing background search tasks suggests that 1) query and view-
ing constraint can increase people’s perceptional attention on query formulation
and search results browsing; 2) query constraint has an effect not only on query
formulation behaviour but click-through behaviour; and finally, 3) affected be-
haviour has medium effect on task performance. These findings warrant further
studies to investigate how to leverage various forms of constraint effectively to
improve human search performance.

1 Introduction

Since the emergence of search engines in 1990s, search on the Web has become a
free service for most people. Since then advance of search engines has removed an
end-user’s constraint on search such as operation time (fast response), language (cross-
lingual), media (multimedia), and more recently, time-lag from content generation (re-
altime search). Consequently, we do not usually perceive strong constraint on the use
of search engines. Reduction of constraint is usually seen as a positive thing such as
more functionality, more resources, and more capability to find information. However,
constraint is not always a negative factor in our task performance. A recent study [10]
shows that people can perform better when there is an obstacle in a task. It is suggested
that constraint sometimes allows people to clarify a problem to focus, and has some
effect of controlling divided attention which can cause poor performance during tasks
[6]. Therefore, constraint can affect people’s attention and task performance in a posi-
tive way. However, little work has been carried out to examine effects of constraint on
information seeking and retrieval.



Before the “free” search engine era, the situation was quite different. It was common
to pay a fee to use information retrieval systems or to access commercial databases.
Therefore, cost (often referred to as utility) was one of the major factors in the evaluation
of search systems and people’s searching performance [11, 2]. For example, researchers
asked searchers to assess value of retrieved results in dollars [12]. In such a situation,
it is reasonable to imagine that people’s information seeking behaviour and decision
making was affected by a given budget of a task at hand. However, many studies looked
at the utility element as an evaluation factor and little attempt has been made to leverage
constraint to make positive effects on human search performance.

This paper addresses a research question about enhancing human search perfor-
mance by examining effects of constraint embodied in a search environment. We tested
three types of constraint: Time, Time and number of queries submitted, and Time and
number of documents viewed. Based on the three conditions, we examined the follow-
ing research hypotheses.H,: Constraint can increase people’s attention during search;
H,: Increased level of attention can influence search behaviour; and H;: Affected be-
haviour can improve search performance. As can be seen, our hypotheses were set to
examine effects of search constraint on perception, behaviour, and task performance.
One of our independent variables was the degree of constraint (time only or time and
query/view), and another was the type of constraint (query or view). We used a set
of dependent variables to examine the hypotheses, which will be discussed in the next
section. Section 3 presents experimental results, and Section 4 will discuss our findings.

2 Methodology

A within-subject user study was carried out to examine the hypotheses defined in Sec-
tion 1. This section gives the detail of the experimental design and analysis methods.

Farticipants, task, and test collection A call for participation was distributed using
relevant mailing lists. With subsequent word-of-mouth, people were recruited in a first-
come first-served manner. As a result, 24 people (9 females and 15 males) participated
in the study. Of those, 23 were university students and one was professional. 19 were un-
dergraduate students and 4 were postgraduate students. Participants’ educational back-
ground varied from Information Science (7) to Computer Science (7), Humanities (5),
Psychologies (3), and Engineering (2). Therefore, although our sampling was limited to
university students, their educational background was not skewed on a single domain.

Participants were asked to imagine that they were looking for news articles to write a
short essay as an assignment of a class. The topic descriptions were taken from the CLIR
Task at NTCIR-5 and NTCIR-6 [8,9]. The description consisted of the title, descrip-
tion, narratives, background, and keywords. We gave participants the title, description,
narratives, and background. Participants were asked to imagine that they had already
learned the information written in the background section in the class, but more infor-
mation was needed to finish the essay. They were given 15 minutes to find as many
relevant articles as possible using a search interface. We chose six topics from the NT-
CIR CLIR test collection from which participants selected three based on their interest.
We considered the diversity of topical domains to select six topics. The title of the six
topics was shown in Table 1.



Table 1. NTCIR CLIR Topics used

Topic ID Title

5-006 Kursk, submarine accident, International Rescue

5-008 “ILOVEYOU”, computer virus

5-016 History Textbook Controversies, World War 11

5-018 Tobacco business, accusation, compensation

5-044 abnormal weather, disaster, cause

6-017 Research, Effort, Acquired Immune Deficiency Syndrome (AIDS)
6-043 Derivative, Loss [Training topic]

Conditions This study tested three conditions with varied levels of search constraint as
follows. C;: Time (Baseline). Participants were given X minutes to complete a task; Cy:
C + Query. Apart from Cy, participants were allowed to submit no less than Y queries
to complete a task; and Cs3: Cy + View. Apart from Cj, participants were allowed to
view full texts of no less than Z documents to complete a task.

The first condition had a time constraint. The time (X) was set to 15 minutes in
our experiment. We took this condition as a baseline since it is common in interactive
information retrieval experiments to have a time restriction. Also, we usually have a
time constraint in our daily life. The second condition had a querying constraint on top
of the time constraint. The number of queries that can be submitted during the task (Y)
was set to 10 in the experiment. Finally, the third condition had a viewing constraint.
The number of documents that can be viewed (Z) was set to 20 in the experiment.
Ideally, we would have liked to set the level of constraint that considered individual
skills and knowledge. However, we used the same level of constraint to all participants
in the experiment. The actual number was determined based on existing user studies that
used a similar search task [5,4]. We also performed a pilot test with three participants
in C; and ensured that the number of quires used and documents viewed were within a
similar range to what we used in this study. In other words, C; and C3 are not necessarily
an unfair condition to achieve the same level of performance as C;.

It should also be emphasised that we do not claim that this is the only constraint
that one can investigate. There must be many other possibilities to create varied level of
constraint in search. However, we decided to test relatively straightforward conditions
since this was our first study on search constraint. We left other types of constraint to
future work.

Search interface The three conditions were effected by a customised search interface
which is shown in Figure 1(a). Apache Solr system® was used as a back-end search
engine and it indexed the document collection of the NTCIR CLIR Task. The search
interface was designed so that the basic interaction was similar to that of typical search
engines, but a user was able to monitor the time, number of queries left, or number of
documents left. It also prompted when participants hit the maximum number of actions
that could be taken. The sidebar only displayed relevant information based on the con-
ditions. When a user clicked a title of retrieved documents, full-text of the document

3 http://lucene.apache.org/solr/
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Fig. 1. Illustration of experimental search interfaces: Search results (Left) and Fulltext (Right).

was shown with relevance judgement buttons (See Figure 1(b)). The relevance judge-
ments were multi-level such as Relevant, Partially Relevant, Not Relevant, and I don’t
know. In C3, the viewing was counted regardless which judgement participants made.

Procedure The experiment was carried out for individual participants in the follow-
ing manner. First, they were given an information sheet that described the objectives
of the experiment, summary of activity, and freedom of participation and termination.
Then they were asked to fill in a consent form when they agreed to participate. Second,
participants were asked to fill in an entry questionnaire to indicate their demographic
information, educational background, and search experience. Participants then took a
training session to get familiar with the task and search interface using a training topic.
The description of the three conditions was also given in the session. The training ses-
sion typically took 10 to 15 minutes.

Before starting the main task sessions, participants were asked to select three topics
from the six topic list based on their interest. The order of the topics was also decided
by participants. The order of experimental conditions was systematically controlled by
the experimenter to address learning effect between conditions in the analysis. Partici-
pants were then given the first topic and asked to perform the search task for 15 minutes.
They were allowed to finish the task when they felt that sufficient number of documents
were found for an essay writing. After the first task, participants were asked to fill in
a post-task questionnaire to indicate their subjective assessments of search experience.
This procedure was repeated three times. When three tasks were completed, participants
were asked to fill in an exit questionnaire to indicate a preference of three conditions
as well as to give feedback on an overall experiment. An entire session took approxi-
mately two hours and participants were rewarded with a voucher equivalent to $15 for
participation.

Data capture As stated in Section 1, we aimed to examine effects of constraint on
search in three categories such as perception, behaviour, and performance. For percep-
tional effects, subjective assessments were captured by post-task questionnaires. A 5-
point Likert scale was adapted to formulate questions, where 1 was strongly disagreed
with a statement, 3 was either, and 5 was strongly agreed. Post-task questionnaires



Table 2. Metics of effect size and its interpretation

Test Metrics Small (S) Midium (M) Large (L)
ANOVA 7 .01 .06 14
Student’s t r .10 .30 .50

asked their experience of an overall search as well as specific actions such as query
formulation, search results assessment, and relevance judgement.

Behavioural data were captured through a logging component of our search inter-
face. From the logs, we obtained data such as the number of queries submitted, number
of words used during a session, time taken to select a document from search results,
time taken to make a relevance judgement, and time taken to complete a task. The
log data also gave us a set of documents viewed by participants and outcome of rele-
vance judgements. This data was used for performance measures. We considered both
perceptional relevance, that is the documents participants judged relevant, and official
relevance, that is the documents listed in the test collection’s qrel files as relevant®.

Statistical test and effect size We used an one-way repeated measures ANOVA to test
a statistical significance of differences observed among three conditions, unless other-
wise noted. The significant level was set to p < .05. When a difference was found to
be significant, we ran a dependent t-test for multiple comparisons to determine signif-
icant pairs. Bonferroni correction was applied to adjust Type I error in multiple com-
parisons. We also report effect size, which allows us to examine a factor’s influence
on dependent variables regardless of sample size, and thus, is recommended to report
in behavioural sciences [7]. Metrics of effect size are different for individual statistical
tests. Interpretation of effect size scores also differs across the metrics. The metrics and
their interpretation of this study are based on Cohen’s [1], and are shown in Table 2.

Statistical tests and effect size are complementary in data analysis of experimental
results. Therefore, we are conservative to interpret independent variables’ effect when
a statistical test shows a significant level (e.g., p < .05) but effect size is small (e.g.,
1? < .06). On the other hand, we do not necessarily dismiss the effect right away when a
statistical test shows no significant level but effect size is not negligible (e.g., 1> > .06).
In the tables in the next section, we use an annotation es to indicate effect size. We used
R package rpsyhi’® to compute effect size.

4 Please note that the exact set of grels used in our experiment was different from the official
NTCIR. We supplemented the official qrels with additional relevance assessments for docu-
ments that were viewed by participants during the experiment but not included in the official
grel. Most were the documents dated from 1998 to 1999 which were not originally part of the
CLIR Task at NTCIR-5 and 6, yet indexed and retrieved in our experiment. The additional as-
sessments of such documents were carried out independently by two of the authors and those
documents where both of the assessors agreed on relevance were added to the grel set. As a
result, 101 new relevant documents were added to the qrel set of the six topics. In addition, the
official grel of Topic 6-017 was available for the 1998-1999 documents, therefore, it was used
with a higher priority.

> http://cran.r-project.org/web/packages/rpsychi/



Table 3. Perception of search (N=24)

Cy:Time C,:Query C;:View p es

Q1 I was familiar with the topic. 1.8 (0.8) 2.2(0.9) 2.1 (1.1) .239 .06 M
Q2 This topic was easy. 2.8(1.3) 3.1(1.1)3.1(1.3) .626.02 §
Q3 I came up with the first query easily. 3.9(1.3) 42(0.9)4.0(0.9).743 .01 S
Q4 I came up with subsequent queries easily. 3.7(1.2) 3.3(1.1)3.3(1.0) .493 .03 §
Q5 I was able to select a document from search re- 3.2 (1.0) 3.2 (1.0) 3.5 (1.3) .450 .03 S

sults efficiently.
Q6 Content of selected document was as I expected. 3.3 (0.9) 3.6 (1.1) 3.3 (1.4) .608 .02
Q7 I was able to judge relevance of documents. 3.1(1.3) 3.4(1.2)3.5(1.4) .448 .03
Q8 I was not sure whether to submit a new query or 2.5 (1.4) 2.7 (1.2) 2.7 (1.4) .800 .01 S
view another document.

0\

Q9 I paid attention when formulating queries. 2.5(1.4) 3.4(1.4)2.0(1.0).001 .24 L
Q10 I paid attention when browsing search results. 3.0(1.4) 2.8(1.2)4.4(0.6) .000 .39 L
Q11 I paid attention when reading full texts . 3.6 (1.3) 3.5(1.1)3.6(1.2) .934 .00

Q12 The sidebar got my attention during the task. 1.7(1.1) 24(1.4) 1.8(1.2) .007 .19 L
1: Strongly disagree, 3: Either, 5: Strongly agreed

3 Results

This section presents experimental results obtained from a user study described above.
Based on our hypotheses, we look at effects of search constraint on perception, be-
haviour, and performance. Where appropriate, we report the results of time-bin analysis
to examine the consistency of data during the task, although no actual data will be
shown due to limited space. A time-bin analysis was based on 1/3, 2/3, and 3/3 of task
completion time, and each bin was calculated independently without accumulation.

Effects on perception Participants were asked to indicate their subjective assessment
of task and search experience after individual search sessions. The assessment ranged
from an overall experience, to query formulation, relevance assessment, search strategy,
and interface. The results are shown in Table 3, where the value is a mean of 24 sessions
and number in brackets represents standard deviation. The last three rows are significant
level and effect size with interpretation.

We observed a noticeable difference among the three conditions on Q9, Q10, and
Q12. Q9 was about attention to query formulation, and C, had a higher score than C|
and Cj. The difference was found to be significant by the ANOVA test (F = 7.336))
and post-hoc tests. Effect size was also found to be large. Q10 was about attention
to search result browsing, and C3 had a higher score than C| and C,. The difference
was found to be significant (F = 14.92), and effect size was large. These two results
suggest that search constraint had an effect on participants’ perception during the task.
Q12 was about the sidebar of the interface. The score of C, was higher than the other
two conditions, and the difference was found to be significant (F = 5.484). We also
observed a large effect size. Since the average score of all conditions were below 3, its
practical effect on search should be small. However, this suggests that C, had a stronger
effect on participants’ perception when compared to Cs.



Table 4. Searching behaviour (N=24)

C,:Time C,:Query C5:View p es
Query 11.6 (8.0) 6.9 (3.3) 11.3 (6.8) .007 .19 L
Vocabulary 10.3 (7.2) 7.4 (2.8) 9.6 (4.7) .090 .05 §
View 16.9 (7.7) 20.8 (11.4) 15.0 (4.0) 023 .15 L
Click Interval (sec) 20.8 (13.8) 19.8 (11.3) 21.3(11.4) .873 .00
Judge Time (sec)  29.1 (21.9) 21.9 (19.3) 20.3 (10.2) 054 11 M

For the rest of questions, we did not find a strong evidence of effects although we
observed some difference in scores (e.g, Q7). One exception could be Q1 which asked
topic familiarity. C;’s score was lower than the other two conditions and medium effect
size was observed. However, like Q12, this should have minor practical effect since
average score of all conditions were relatively low. Finally, in the exist questionnaire,
we asked participants to select a single condition where 1) they felt the highest level
of cognitive load, and 2) they believe they performed best. For the former question,
the number of votes was 1, 13, and 10 for Cy, C», and Cs, respectively. For the latter
question, the number of votes was 11, 7, 6 for for Ci, C,, and Cj3, respectively. Chi-
square tests showed that the difference among three conditions was significant for the
former question (p < .001) but not for the latter question. Post-hoc tests showed that
the difference between C and C, (p < .000), and C; and C;3 (p < .006) was significant
for the former question.

To summarize search constraint’s effect on perception, query constraint can increase
a level of attention on query formulation, and viewing constraint can increase a level of
attention on search result browsing. No strong evidence was found for the rest of aspects
we investigated. Perhaps, none of this is surprising. However, it is important to empir-
ically confirm that search constraint has significant effect on participants’ perception
during the task. The next section examines how these effects on perception influence
searching behaviour.

Effects on behaviour We observed effects of search constraint on behaviour using five
variables: Number of queries submitted, number of unique words used during the task
(vocabulary), number of documents viewed and judged, interval time of clicks on search
result pages, and finally, average time taken to make relevance judgements. The overall
results are shown in Table 4. First, let us validate the constraint level set in the exper-
iment. We limited the number of queries that can be submitted in C, as 10, while the
number of documents that can be viewed in C3 as 20. If you look at these data in C;
where no constraint was given for query formulation and document viewing, we can
see that the query limit was slightly too tight and viewing limit was little too gener-
ous. However, overall, our constraint level was not unrealistic to complete a task as we
designed the experiment.

As for the number of queries, a noticeable difference was observed between C,
and the other two conditions. In C,, participants tended to submit fewer number of
queries than the other conditions. The time bin analysis suggested that the effect was
consistent during the task. The difference was found to be significant by the ANOVA



Table 5. Search and task performance (N=24)

C;:Time C,:Query C;:View p es
Rel (U) 13.0(6.1) 16.4 (11.1) 13.0 (5.0 073 .10 M
Rel (Q) 7.8 (4.8) 12.0 (10.6) 9.5(5.7) 138 .08 M
Precision 0.61 (0.24) 0.70 (0.24) 0.72 (0.24) 229 .06 M
Recall 0.13 (0.06) 0.15(0.12) 0.13 (0.09) .637.01 S

test (F = 5.705) and post-hoc tests. Effect size was also large. A similar trend was found
in the vocabulary size (Third row of the table). However, no statistical significance was
found between the data and effect size was also small. The number of documents viewed
was found to be higher in C, when compared to C; and C5. Effect size was also large.
The time bin analysis suggested that the effect was consistent across the time bins,
and the middle part of the task was particularly strong. The ANOVA test shows that the
difference among the condition was significant (F = 4.089) and post-hoc tests show that
the difference between C, and C3 were significant for the overall number of documents
viewed. We also looked at the average time taken to make relevance judgement. This
was an elapsed time between when a document was clicked from a search result and
when a judgement button was clicked in the full-text screen (See Figure 1(b)). We do
not separate a process of reading and process of judging in this analysis. As can be seen,
there was a noticeable difference between C; and the other two conditions. Participants
in C tended to take longer to make a relevance judgement than C, and C3.Although the
difference was not statistically significant by the ANOVA test, effect size was medium.
The difference was consistent across the time bins.

To summarize search constraint’s effect on behaviour, query constraint has a signif-
icant impact not only on the number of queries but also number of documents viewed.
On the other hand, viewing constraint has an overall similar behavioural pattern to the
time only constraint. This was in contrast to the results of perception. The next section
examines how these behavioural pattern affect the search performance.

Effects on performance As performance measures, we used the number of documents
judged relevant by participants (denoted as Rel (U)), number of documents that are also
listed in grels (Rel (Q)), precision, and recall. For precision and recall, we only used grel
data. Finally, like the behavioural analysis, we present the overall results and time-bin
results in this section.

The overall results are shown in Table 5. As can be seen, there was a noticeable dif-
ference between C, and the other two conditions for the number of relevant documents.
Participants in C, appeared to find more relevant documents than C; and C; regardless
how we define the relevance (i.e., Rel (U) or Rel (Q)). Although these differences were
not found to be significant by the ANOVA test, effect size was found to be medium.
When we looked at the result of the time bin analysis, the difference was particularly
visible at the middle part of the task, while the first and last bins had a closer perfor-
mance. We also observed a nearly 10% overall difference of precision between C; and
the other two conditions. Participants in C, and C; appeared to judge relevance of docu-
ments more accurately than C;. The time bin analysis suggested that the difference was



consistent across the time bins, and a particularly visible difference can be observed
in the last bin. The ANOVA test shows that the difference among the three conditions
was not significant, although effect size was found to be medium. Effect on the overall
recall was not found to be large. Like we observed in the results of the number of rele-
vant documents found, we observed a visible difference between C, and the other two
conditions in the middle bin in the time bin analysis. However, the overall difference
was found to be insignificant by the ANOVA test and effect size was also small.

To summarize search constraint’s effect on performance, although we did not ob-
serve evidences that were as strong as the perception and behaviour, a relatively large
difference was observed in precision and number of relevant documents found. For
these results, the effect was relatively consistent across the time bins, and effect size
was medium.

Feedback from participants After each session, we asked participants to describe their
search tactics employed during the tasks. Some of the common tactics mentioned by
participants are summarised as follows. In C,, there were several comments regarding
quality of queries such as “I tried to gain as much information from each query” and
“I took time in query formulation so that relevant information can be found efficiently
with fewer queries”. One participant stated that “I submitted a simple query first to
gather various information, and then reformulated the query with frequently appearing
words”. Therefore, some participants appeared to be tactical on query formulation in
C5. In C3, the comments such as “I tried to gain as much information from titles and
snippets before clicking it” and “I paid attention to the length of titles and snippets”
were popular. A couple of participants stated that they tried to test many queries first
to select a promising queries, to avoid clicking non-relevant documents from search
results. These comments reinforce our finding of constraint affecting participants’ per-
ception and behaviour during search.

4 Concluding discussion

In the era of “free search”, we were interested in effects of constraint embodied in
a search environment. A user study with 24 participants was carried out to examine
effects of three types of search constraint: time (baseline), time and number of queries
submitted, and time and number of documents viewed. The main findings from the
experimental results are as follows.

First, both query constraint and viewing constraint significantly increased a level
of participant’s attention to query formulation and search result browsing, respectively,
when compared to a baseline environment. Second, query constraint had significant
effect of reducing the number of queries submitted and increasing the number of doc-
uments viewed, while viewing constraint had a similar behavioural pattern to the base-
line. However, both conditions can have medium effect of reducing relevance judge time
when compared to the baseline. Finally, both query constraint and viewing constraint
had medium effect of increasing precision. Query constraint also had medium effect on
several metrics of search performance. Yet, further study with a larger sample size is
needed to validate the effect comprehensively.



Overall, our study showed that search constraint can be exploited to influence peo-
ple’s perception, behaviour, and performance of search. This means that increasing ca-
pability of search systems is not the only way to support human search process and
performance. One area where this line of research might be useful is education. Acquir-
ing competitive searching skills and information literacy has become an essential part of
our education. Effective teaching of practical information seeking skills is challenging
[3]. This study suggests that creating some level of constraint in a search environment
can encourage learners to pay more attention to query formulation and search results ex-
amination. Such exercise can be a good starting point to learn more theoretical aspects
of search tactics and strategies.

Since this was our first study to investigate effects of search constraint, the findings
are limited to a particular set of participants, search system, topics, and document col-
lection used in the experiment. Nevertheless there are several directions one can take to
improve our understanding of constrain’s effect on search behaviour. Testing other types
of constraint or their combination is one obvious direction. A comparison to a reward-
ing system (e.g., giving a score for a certain achievement, rather than limiting what one
can do) might also be interesting. We are particularly interested in understanding how
people develop their search tactics under constraint. Although this study allowed us to
focus on individual components such as query formulation and relevance assessments,
effects on a total search process management is also of great interest.
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Abstract
The purpose of this study is to understand the book selection process of students in an academic library.

The process consists of the following steps: searching books by online catalog, identifying needed books

among search results, looking for them in the shelves, making a decision of whether he/she uses them or

not, and loan-out, etc. It is predicted that the process has tacit rules included some pattern or tendency. In

online catalog search, there are many research about system development or transaction logs, but little

about the whole process from search to actual use. In this study, I focus on books, which are basic

materials for libraries and also for students’ learning. By exploring the book selection process, the result

will contribute to considering online catalog usage and improvement of the system from the aspect of users.

In regard to book usage, a relation with ebooks is also important. Although libraries have recently

introduced ebooks, it is not still common that students use ebooks. I plan to consider the similarities and

differences between them, and some strategies to promote using ebooks.
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Extracting Metadata from HTML Documents
using XPath and Metadata Schema
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Introduction

A huge amount of metadata in various domains and purposes is produced and delivered
over the web. Network users may use metadata as it is and, more importantly, they can use
the metadata in combination with other metadata in order to acquire new information to
create a new service. In these days, Linking Open Data (LOD) has become increasingly
popular on the web [1]. LOD is data with links, and users use combining metadata records
with links. LOD shows well worth when more metadata are created and published as LOD.
And there are metadata values in HTML documents, such as title, author, category and so
forth. So we should create LOD from large amount of metadata values in existing HTML
documents. This paper proposes a model to support interpretation of embedded metadata
without formal schema by linking a metadata instance to DCMI Description Set Profiles
(DSP). XPath Expressions address metadata instances encoded in HTML [2], and DSP
define metadata schema about those metadata instances [3]. We propose extending DSP to
include XPath for linking a metadata instance to a metadata schema.

This paper is based on our previous paper about metadata interpretation using DSPs and

XPath Expressions [4].

Extract and Translate Metadata values from HTML documents to LOD

For creating LOD from existing HTML documents, we have to define how to extract
metadata values from HTML documents. Metadata is described and embedded in HTML
documents by a wide variety of communities. In order to use some metadata in combination
with others, computers need to know differences in metadata description rules or encoding
rules. So, it is necessary to acquire the metadata schema used for creation of a metadata
instance.

There are standards for encoding and embedding metadata in HTML Documents, for
example RDFa, Microdata, etc. Those standards define rules to encode metadata instances,

and define formats for embedding metadata in an HTML document. Computers can



interpret metadata embedded according to these standards. However, on the Web, metadata
is often encoded in an individual format, and embedded into HTML documents by
web-content creators without explicit reference to the schema being used. In many cases
where such individual formats are used, it becomes difficult to automatically find the
interpretation rules of the metadata. As a result, when we extract and translate metadata,

we need the following types of definitions,

Type-1: Definitions of how metadata instances are serialized and embedded in HTML
documents.
Type-2: Definitions of constraints for metadata instances. For example, “values of

dc:creator are interpreted as persons who are the authors of book”.

Type-1 definitions are required for detecting what kind of metadata instances is
embedded where. In order to computers separate metadata instances from each other, they
must be able to detect which string is a property and which string is a value. The rules of
metadata serializing and embedding are useful for satisfying these requirements for
extracting metadata from HTML documents. Type-2 definitions are needed for interpreting
metadata instances. For example, “dc:title” is used for describing the titles of resources, but
the meaning of “title” is different from in other applications. When using computers to
interpret metadata, it is necessary to have a clear definition for each properties and values
in the application. In our approach, we add XPath expressions to each properties, so it is

becoming explicit links between metadata schema and instances.

Linking Embedded Metadata to Metadata Schema

For extracting and translating embedded metadata into LLOD, we propose to add an
XPath Expression to DCMI Description Set Profiles (DSPs). The XPath Expression specifies
a template to find embedded metadata in a document. In other words, the XPath Expression
which 1s an extension of DCMI DSPs, works as a link which connects a DSP to embedded
metadata. Figure 2 show the key concepts for extending a DSP for extracting and
translating metadata instances. A Statement Template defines constraints about an
attribute. We extend Statement Templates including XPath Expressions which address

metadata values in HTML documents.
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FIG. 1. The Model for Linking DSP to Embedded Metadata

In our model, that workflow will need to include the following steps.

1. Create web content,

2. Embed values of metadata descriptions in some formats for each purpose,
3. Address embedded metadata with XPath Expressions,

4. Make metadata schema about embeded metadata explicit using DSP, and

5. Extend DSP to include XPath into Statement Template.

These steps are suitable for existing HTML documents for creating metadata. Therefore,

we can use embedded metadata in the huge amount of HTML documents on the Web.
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