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ABSTRACT

An experiment was conducted by participating in the NTCIR-
9 VisEx task, which examines how different document re-
trieval methods provided by an information access environ-
ment influence the results and process of interactive infor-
mation access. The experiment compared the baseline sys-
tem, which only provides a common keyword-based retrieval
method, with our experimental UTLIS system, which pro-
vides, in addition to keyword-based retrieval, narrowing-

down of obtained documents by specifying related place names

and publication dates, and similarity-based retrieval. A pre-
liminary analysis of the data shows that in the VisEx task,
these retrieval methods changed the process of interactive in-
formation access without significantly affecting the amount
and quality of information obtained.
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1. INTRODUCTION

The activities of seeking necessary information and ac-
quiring knowledge from it are inherently interactive and ex-
plorative. In daily life, people employ several methods in
combination as well as trial and error. This is also the case
in document searches using information retrieval systems;
keyword-based retrieval, which is attracting much attention
in the field of information retrieval research, is just one of
several possible methods. Moreover, such retrieval is used in
a dynamic process of changing the keywords as the process
proceeds based on the results of previous retrievals. Thus,

the analysis and evaluation of interactive and explorative
information access are much more complex than one-shot
keyword-based information retrieval which has been studied
mainly so far.

The VisEx task, which was conducted as a pilot task of the
NTCIR-9 workshop, is a trial to establish a framework for
evaluating such interactive and explorative information ac-
cess. In this term, various data were collected on the behav-
ior of users engaging in information access and on the sup-
porting environment, by conducting experiments involving
human subjects. We are interested in the relation between
the various document retrieval methods available to users
and the process of interactive information access, and there-
fore participated in VisEx. In VisEx, the baseline system
provided by the organizers for reference purposes supports
only a common keyword-based retrieval method. Would a
more versatile system that also offers narrowing-down of ob-
tained documents and similarity-based retrieval change the
effectiveness and/or process of information access? And if
so, how do these characteristics change? We set out to ex-
amine these issues.

The structure of the paper is as follows. First, in Section
2 we discuss the motivation of our study in more detail.
Section 3 then explains our experimental UTLIS submitted
system to VisEx. The data obtained is analyzed in Section
4, and its meanings and implications are discussed in Section
5. Finally, some conclusions are drawn in Section 6.

2. MOTIVATION

Bates examined human information seeking behavior and
showed that people used several methods that differ from
keyword-based retrieval in document searches. They some-
times find a new document by following a list of references,
or by looking at nearby books on the shelves in a library[1].

In document retrieval using information retrieval systems,
the main method of information search has been keyword-
based retrieval, and researches in this field have focused on
achieving high precision and recall. Current information
access environments, however, are more diverse. In web
searches, since documents are related to each other through
hyperlink connections, it is possible to browse or surf docu-
ments by following those connections. The latest web search
engines consider the diversity of results and provide a fea-
ture for facet-based search. Meanwhile, one study proposed
a document search method without using keyword-based re-
trieval [2].
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We are interested in the effects of various methods of doc-
ument retrieval in interactive and explorative information
access environments. Especially, we are keen to examine
the effects of introducing methods that do not depend on
keyword-based document retrieval. Would such methods im-
prove the effectiveness of information access? What would
occur or change in the process of information access by in-
troducing such methods? To clarify these issues, we partic-
ipated in VisEx.

The VisEx task is a trial to establish a framework for eval-
uating interactive and explorative information access envi-
ronments. This term, it is focusing on conducting experi-
ments using human subjects to carry out explorative tasks,
such as asking them to investigate a topic and compile ob-
tained information into a short report. These experiments
allow us to collect various data such as reports, direct prod-
ucts of the task, log records of users’ actions and environ-
ment system behaviors, and subjective impressions through
questionnaires. Because the same information retrieval en-
gine and knowledge-editing environment are used in all the
experimental environments, the resulting data can be com-
pared in a uniform manner. These characteristics are suit-
able for our research objective, and by providing a system
that offers additional retrieval methods to keyword-based
retrieval, we can effectively compare its behavior with that
of an ordinary keyword-based retrieval system.

The baseline system provided by the VisEx organizers for
reference purposes is an ordinary keyword-based retrieval
system for newspaper articles. It allows users to retrieve
articles using a keyword-based retrieval method and to sort
obtained articles by relevance score or publication date. The
resulting articles are listed with headlines and snippets shown;
by clicking the headline of an article, a user can examine its
text body. One result list page contains ten articles, and a
page of the next or previous ten articles can be displayed by
clicking a button.

For our experiment, we constructed a system with two
additional document retrieval methods. The first method is
a kind of facet search and allows users to narrow down ob-
tained documents by specifying a place related to the doc-
uments and publication date of the documents. The second
method is a similarity-based search, which allows users to
retrieve documents similar to a specified one.

These two methods are basic and general, and are sup-
ported by Apache Solr, an information retrieval engine that
VisEx decided to use in its experiments. The methods are
also interesting from the following perspectives. The ap-
proach of narrowing-down by place and time related to the
articles could be developed into a visual interface that uses
maps and time sliders[4]. Although our narrowing-down
method in this experiment offered only a menu-based in-
terface, not a visual interface, the results could be useful
for considering ways of combining a visual interface with a
traditional keyword-based search interface, and for provid-
ing guidance on designing the visual interface. A similarity-
based search is based on connections among articles by their
similarity, and allows users to move directly from one article
to another without using indexes, and so is similar to brows-
ing web documents. It is interesting to examine the effects
of adding such a document structure and a browsing-like
method on the processes of accessing information.

VisEx conducted two subtasks: an event collection sub-
task and a trend summarization subtask. Our system par-
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Figure 1: A snapshot of the UTLIS system

ticipated in both subtasks in order to investigate how dif-
ferences in task characteristics would affect the use of the
additional retrieval methods introduced to our system.

3. THE SUBMITTED SYSTEM

Figure 1 shows a snapshot of the submitted system, the
UTLIS system. It has a similar look and feel to the baseline
system. Menu lists and buttons for narrowing-down retrieval
are shown in the left section of the window, where time
periods are listed in the upper part, and place names are
listed in the lower part. By selecting a radio button on
the left of a list of items and then clicking the “narrowing-
down” button at the top, the user can specify conditions to
narrow down the current selection of articles. During the
narrowing-down operation, the title of the result list shows
its status, namely that the results have been narrowed down.
In addition, there is a radio button for selecting whether to
take over the current narrowing-down conditions to the next
keyword-based retrieval located under the query box, which
is located in the upper right of the window; the narrowing-
down conditions are not taken over by default. A similarity-
based retrieval is carried out by clicking the button on the
right of each listed article. In the result page, the selected
article is listed at the top, and retrieved articles are listed
below it in order of similarity. The user can neither narrow
down the results of similarity-based retrieval nor sort them
by publication date. Other functions are the same as those
of the baseline system; the user can retrieve documents by
a keyword-based method, sort them by score or date, and
examine the body of an article by clicking the headline in
the result list page.

The UTLIS system is implemented using python and Django,

the same as the baseline system. For the design, we re-
ferred to examples of Apache Solr client programs as shown
in [5]. Narrowing-down retrieval was implemented using the
faceting function of Apache Solr, and similarity-based re-
trieval using the MoreLikeThis component.
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Place names that related to an article are determined by
tokenizing and POS tagging the headline and first 50 char-
acters of the body using a Japanese morphological analyzer,
MeCab', and then extracting words tagged as the name of
a country other than Japan and the name of a prefecture.
Some place names that show the local version of the article
or source of information are eliminated, which appear in a
special kind of parentheses. Names of regions, cities, moun-
tains, and oceans are not included; only country names and
prefecture names are extracted. No place name or more
than one place name may be extracted from and related
to one article. The menu list consists of the top 20 place
names arranged in descending order of number of articles
that include that place. Narrowing-down can be performed
multiple times, and the process is the same as the first time.
Thus, if a user narrows down by specifying the name “Rus-
sia” and then narrows down again by specifying the name
“United States,” the result would be articles that contain
both “Russia” and “United States” in the above sense.

Narrowing down based on publication date is carried out
by referring to the publication date field of the articles. Since
the document set consists of newspaper articles of four years,
1998 to 2001, the first menu list shows these four years as
the menu items. When a user narrows down the articles to
those of a specific year, then the list items change to the four
quarters of that year. The finest-level list, which is shown
when one more narrowing-down is carried out, consists of
three months of a specified quarter.

4. DATA ANALYSIS

Data obtained through the VisEx experiments consist of
reports, which are made by the subjects as direct products
of the tasks, log records of information access behaviors of
the subjects, and subjective evaluations collected by ques-
tionnaire survey of the subjects. This section discusses the
results of the preliminary analysis of each type of data.

As shown in the overview report of the organizers[3], an
analysis of the quantity of contents in the reports shows
no apparent difference between the baseline system and the
UTLIS system. Table 1 shows cosine measures between sets
of articles collected and referred to in the reports, which
were proposed by the organizers as a measure of similarity
between systems in terms of their retrieval tendency. The
similarity to the baseline system of the UTLIS system is
the second highest next to the TM2011 system in the event
collection subtask, and the highest in the trend summariza-
tion subtask, on average, though different tendencies are
observed in some topics. The result is reasonable, since the
TM2011 system provides just a keyword-based retrieval as
the baseline system does, while the Grid system and the KN
system provide unique retrieval methods respectively: one
based on a two-dimensional array of keywords and one uti-
lizing charts as a visual interface. This result indicates that
the introduction of two additional document retrieval meth-
ods to the baseline system did not make a large difference,
though some changes probably occurred.

Our log analysis is based on a simple model of the in-
teractive information access shown in Figure 2. The result
list is shown whenever a user conducts a retrieval related
action, such as sorting, moving to the next/previous page
of the result list, and going backward/forward, in addition
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Retrieval Related Action

Result List Page
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Examination
(1) Is there any possibly v
valuable document?
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be taken? yes
yes
Editing
(4) Is this article valuable?

[

Figure 2: A model of interactive information access

to the provided retrieval actions of keyword-based retrieval,
narrowing-down, and similarity-based retrieval. The user
examines the result list for the following three points. (1) Is
there any listed document that appears to contain valuable
information? (2) Is there valuable information on the result
list page itself? (3) Should a new retrieval related action be
taken? In case of (1), the user accesses that article, exam-
ines the body, and then judges whether that article contains
valuable information. If it does, she starts editing to record
and compile the information found, and then returns to the
result list page to continue examination. Otherwise she re-
turns to the result page directory without editing. The body
examination of the former case is called positive examina-
tion, while that of the latter is called negative examination.
In case of (2), the user starts editing, moving directly from
the result list page, and returns to the result list page after
editing. Sometimes she may find aggregative information,
such as few documents obtained through some keywords. In
the experiment, article IDs were often copied from the re-
sult list page and added to the reports. In case of (3), she
may decide to move to the next page after checking all items
listed on that page, to try other keywords if the current re-
sult looks wrong, to conduct some narrowing down if too
many articles were retrieved, to conduct a similarity-based
retrieval for an article found in that page, and so on. As a
result, another result list page is shown which she starts to
examine. This loop is repeated until a satisfactory report is
written or time runs out. A user is regarded as being in a cor-
responding state when she is carrying out time-consuming
actions such as examinations and editing. Retrieval related
actions are contrasted to those actions, and cause state tran-
sition. Another state is visiting external pages not provided
by the environment or editor; this state is not shown in the
figure since users can transit to that state from any state
and then return to the same state.

Although this model is useful for preliminary research, it
still needs some sophistication in order to overcome some
problems, such as handling parallel examination using mul-
tiple windows and/or tabs, and comparative examination of
more than one document.

The log analysis based on this model allows us to char-
acterize the achievement of each task by drawing a chart
such as the one shown in Figure 3. This clearly shows when
the user resides in each state and for how long. A sequence
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Table 1: Similarity to the baseline system in terms of retrieved articles

1 2 3 4 average
Grid 0.48 0.28 0.50 0.57 0.46
Event TM2011 | 0.44 041 0.70 0.75 0.57
UTLIS 0.54 0.28 0.67 0.67 0.54
Grid 0.76 0.60 0.20 0.70 0.56
Trend KN 0.50 0.35 0.41 0.78 0.51
UTLIS 0.72 0.66 0.38 0.79 0.64

pares the result list examination and editing. It shows the

1600 minimum, maximum, average and median values of those
times grouped by each topic. These results correspond to the
1400 fact that there was no clear difference in the resulted reports.
ResultlListPage Exam ".lr On the other hand, the distributions of retrieval related ac-
1200 tions show large differences. Table 3 shows the number of
,-/ times of keyword-based retrieval and page moves, that is,
1000 the sum of the number of times of clicking the next/previous
Editing button and specifying the number of pages. Both are much
200 7— smaller for the UTLIS system than for the baseline system.
Table 4 shows the number of times of using narrowing-down
600 - and similarity-based retrieval in the UTLIS system. While
Negative Exam narr'owin.g—down is psed in both subtasks, §imilarity—based

400 retrieval is used mainly for the event collection subtask.
Several kinds of information, such as transition patterns
Positive Exam between states, changes of keywords used, and conditions
200 T of narrowing-down were obtained from the log records. Al-
though the results are still being analyzed in detail, some
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Figure 3: An example of state staying pattern

of retrieval related actions arranged on a time line could
be overlaid on this chart, though this figure does not show
those actions. It is worth noting that the editing time ob-
tained based on this model differs from that defined in the
overview paper, which is the duration for which the editor
tab is active. The editing period of our model starts when a
user activates the editor tab after positive examination, and
ends when she moves back to the result list page. During
this period, she comes and goes between the article and the
editor. This definition is more precise than the one shown
in the overview report.

There are several likely expectations. For example, if a
given environment has a high precision of search and pro-
vides a more effective result list page such as one with more
informative and easy-to-read snippets, the time of staying
on the result list page examination and negative examina-
tion will be shorter and the editing time will be longer. A
similar analysis may reveal the characteristics of topics. For
example, if it is easy to find documents relevant to a given
topic but the number of such documents is small, most of
the time at the beginning of a search will be used for editing
as many relevant documents are found, but thereafter more
time will be spent on result list examination and negative
examination, as the user has to search for documents that
do not actually exist.

However, a comparison between the baseline system and
the UTLIS system did not show a significant difference be-
tween those state transitions. As an example, Table 2 com-

preliminary impressions gained from the examination are
discussed in the next section.

Among the questionnaire results, which indicate the im-
pressions of users, evaluations of the systems are shown in
Table 5, which are the averages for all the subjects on a
seven-point Likert-type scale. The UTLIS system is clearly
evaluated more highly than the baseline system, suggesting
that the additional methods were well accepted.

5. DISCUSSION

The results of the experiments can be summarized as fol-
lows. The additional document retrieval methods of narrowing-
down and similarity-based retrieval were used as alternatives
to keyword-based retrieval and sequential examination of re-
sult list pages. The functions were well accepted, but had
little influence on the quantity and quality of information
obtained.

Upon closer examination, consider an example of searches
in which the user makes much use of narrowing down. In the
E2 topic in the event collection subtask, the user first con-
ducts a keyword-based search using “nuclear power plant”
and “accident” as the keywords, and then conducts narrow-
ing down by specifying the names of related prefectures, such
as “Ibaraki,” “Fukui,” and “Shizuoka,” in turn. As she re-
turns to the original results after examining the result of
each narrowing-down, this sequence of actions means se-
quential examination of the retrieved articles grouped by
related places. After finishing this series of examinations,
the user tries another keyword-based retrieval using differ-
ent keywords.

Another example is as follows. In topic T2 in the trend
summarization task, after conducting a keyword-based search
using “the Cabinet” and “approval rating” as keywords, the
user examines the result list in order of publication date
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Table 2: Comparison of state staying time

(1) Editing (sec)

1 2 3 4
min max avg med | min max avg med | min max avg med | min max avg med
Baseline | 1300 1721 1445 1433 | 419 1013 799 917 753 1781 1307 1252 724 1480 1149 1249
Event  yTLIS 1061 1639 1461 1557 | 854 1465 1050 1010 | 566 1667 1112 1146 | 1127 1702 1332 1269
Baseline | 951 2223 1690 1758 | 890 2607 1568 1273 | 924 2277 1537 1422 | 545 2037 1232 1314
Trend  yTLIS 955 2084 1736 1890 | 1184 1841 1553 1522 | 1344 1835 1617 1667 | 973 1564 1168 1099
(2) Result List Page Examination (sec)
1 2
min max avg med | min max avg med | min max avg med | min max avg med
Baseline | 439 976 670 591 | 736 1535 1090 850 | 758 1420 1035 1050 | 705 1131 935 931
Event  yTLIS 355 975 615 593 | 874 1357 1066 994 | 1003 1713 1322 1431 | 589 1119 790 728
Baseline | 141 849 551 653 41 833 426 462 | 385 947 764 844 | 551 1818 1087 1074
Trend  yTLIS 213 637 416 377 | 432 834 569 522 | 309 970 619 693 | 580 1499 908 773
Table 3: Comparison of the number of retrieval related actions
(1) Keyword-based Retrieval
1 2
min max avg med | min max avg med | min max avg med | min max avg med
Baseline 4 24 11.2 5 22 37 306 34 1 35 13.2 12 5 17 11.8 15
Event  yTLIS 1 5 3.6 4 2 10 7.2 9 1 7 4 4 1 8 2.6 1
Baseline 6 17 9.8 8 1 14 6.4 2 2 29 13 13 10 40 24 24
Trend  yTLIS 4 21 96 8 1 15 86 11 1 10 38 2 8 17 12 11
(2) Page Movement
1 2
min max avg med | min max avg med | min max avg med | min max avg med
Baseline 13 33 21.6 20 14 104  49.2 43 49 101 70.4 72 11 52 35.4 37
Event  yTLIS 0 26 9 6 0 62 296 36 14 125 59 39 10 39 22 17
Baseline 1 25 9 5 1 54 13 3 4 46 23 13 2 109 34 17
Trend  yTLIS 1 7 3.6 2 3 17 8.6 7 0 45 17 8 6 68  24.8 14

using narrowing-down by publication date. In an extreme
case, the user may conduct the keyword-based retrieval only
once, and all other actions are narrowing-down.

If the user wants to search for the same pattern as the
above using the baseline system, she repeats keyword-based
searches with the keywords of “nuclear power plant,” “acci-
dent,” and “X”, where X is the name of a prefecture, for the
first case, and she sequentially examines articles sorted by
publication date using the next page button, page by page,
for the second case. These correspondences explain the ob-
servation that narrowing-down was used as an alternative
to keyword-based retrieval and sequential examination of
result list pages. In fact, patterns similar to those were ob-
served in the log records of the baseline system users. By
using narrowing-down functions, users can carry out these
patterns more easily. Especially in the former case, as op-
tions for narrowing-down are listed explicitly in the UTLIS
system, users do not need to find them. Also, those actions
using narrowing-down are, in a sense, active, which is surely
preferable to just clicking the next page button. This ease
of using the UTLIS system is probably why it received a
higher evaluation.

We consider that narrowing-down supports a kind of sys-
tematic search in which the user sequentially checks articles
obtained by keyword-based searches, according to the re-

lated place or date. It also seems to encourage users to
conduct systematic searches. The fact that users using the
baseline system sometimes changed the keywords in an un-
systematic way supports this hypothesis. For example, one
user used date or statistical value alone as a keyword after
retrieving articles related to “birth rate,” while another user
tried various keywords at random. However, a more exten-
sive and quantitative analysis is required, since the discus-
sion here might be based on subjective impressions.

It is also worth pointing out that the VisEx task allowed
users to collect relevant information through a systematic
search like the one mentioned above. Other roles of narrowing-
down may be found in other types of tasks such as those that
have few relevant documents and ask users to perform trial-
and-error with various keywords.

As for the similarity-based search, the reason why it was
used frequently only in the event collection subtask is prob-
ably that the unit of information in this subtask, that is, an
event, corresponds to the unit of document, that is, one arti-
cle. In this kind of task, the similarity-based search provides
a way of obtaining more suitable documents. However, it is
still unclear whether this retrieval method achieves a sub-
stantial improvement.

There is another aspect of introducing new methods to
an information access environment. There were some com-
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Table 4: The number of retrieval related actions of the UTLIS system users
(1) Narrowing-down retrieval

1 2 4
min max avg med | min max avg med | min max avg med | min max avg med
Event 1 14 5 3 2 24 14.4 12 0 31 14.6 15 0 18 7.4 7
Trend 0 13 7.6 9 0 37 14.4 12 1 26 14.2 16 0 21 12 17
(2) Similariy-based retrieval
1 2 4
min max avg med | min max avg med | min max avg med | min max avg med
Event 2 22 10.4 9 5 12 8.8 8 1 8 4.6 5 1 9 5.8 6
Trend 0 8 2 0 0 4 0.8 0 0 1 0.2 0 0 4 1.2 0

Table 5: Evaluations of the systems

Usability  Functionality Efficiency
Baseline 5.8 4.0 4.0
Event  yppig 5.8 4.2 5.2
Baseline 4 3.4 3.2
Trend  yppg 5 4.0 48

plaints in the final questionnaire about the low precision
of additional document retrieval methods, and the inconve-
nience that the system does not support sorting or narrowing-
down of the results of similarity-based retrieval. These find-
ings suggest that introducing a new function does not nec-
essarily improve the system as a whole. Especially, the sec-
ond comment shows the importance of achieving a balanced
overall environment. This is one of the most difficult parts
of designing information access systems.

6. CONCLUSION

By participating in the VisEx task, we examined how
the introduction of additional document retrieval methods
changes the process of interactive information access and
its results. Although findings on the situation and purpose
of use were obtained, a more detailed analysis is needed.
We will continue to analyze the data and may develop a
new analysis method, in order to draw more convincing and
quantitative conclusions. Our findings may well depend on
the settings of VisEx, in which users could collect sufficient
amounts of information using a systematic search approach
for given topics. Similar studies in more explorative tasks
are needed to clarify this point.
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