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Abstract

This paper presents avisud information seeking system for the Web cdled INSYDER. Theam of
INSYDER isto find business information from the Web. Different visudizations supporting the re-
viewing of search result are shown. The main design ideas and results of an evauation with 40 users
are presented.

1. Introduction

The number of documents published on the Web has been increasng dramaticdly. This brought
the research about information retrieval systems into the focus of people, deding with the Web. The
main reason is the need for efficient tools to manage, retrieve, and filter information from this ubiqu-
tous database. The main chalenges posed by the Web can be divided in problems with the data itsdf
and problems related to the user and his interaction with the retrieval system. This paper focuses on
the problems regarding the user and his interaction with the retrieval system. There are bascdly two
problems. how to specify a query and how to interpret the answer provided by the system.

To overcome these problems this paper presents a variety of visudizations supporting different
parts of the information seeking process. To show the practica relevance of our idess, we have d-
veloped and implemented a visud information seeking system for the Web caled INSYDER. Chap-
ter 2 introduces the main characteristics of INSYDER. Chapter 3 describes the different visua struc-
tures used for visudizing the search results. Chapter 4 presents evauation results. Chapter 5 gives an
outlook on future work.

2. INSYDER

It was not our intention during the development of the INSYDER system to redize new visud
metaphors supporting the retrieval process. The idea was to sdect exiding visudizations for text
documents and to combine them in a novel way. Nowadays there are a lot of visudizations of search
results in document retrieval systems available (a good overview can be found in Zamir 1998). Our
sdection of exiging visudizations was based on the assumption to find expressve visudizations
keeping in mind the target usars (business andydts), ther typicd tasks (to find business data in the
Web), their technica environment (typical desktop PC and not a high end worksation for extraordi-
nary graphic representations), and the type of data to be visualized (text documents). The idea was to
visudize additiond information about the retrieved documents to the user in a way that is intuitive,
fast to interpret and can scae to large document sets.

Another important difference of our INSYDER sysem with exiging retrievd systems for the Web
is the comprehensive visud support of different steps of the information seeking process. The visud
views usad in INSYDER supports the interaction of the user with the system during the formulation
of the query (eg. visudization of related terms of the query terms with a gragph), during the review of
the search reaults (e.g. visudization of different document attributes like date, Sze, rdevance of the
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document set with a scatter plot or visualization of the didtribution of the rdevance of the query terms
indde a document with a TileBar), and during the refinement of the query (eg. visudization of new
query terms based on a relevance feedback ingde the graph representing the query terms). For a e
taled description of the visudizations supporting the query formulation and query refinement see
(Muder et d. 2000). This paper focuses on the visudizations used for the review of the search e
aults.

The multiple view approach in combination wth a comprehensive visual support of most of the in-
formation seeking activities is one of the strengths of the INSYDER system and is quite novel in the
fied of search systemsfor the Web.

3. Visualizations of the INSYDER System

Sysems combing the functiondity of retrievd sysems with the posshilities of information visu-
dization systems are cdled visual information seeking systems The devedopment of INSYDER was
drongly influenced by principles for visud information seeking applications (Ahlberg e al. 1994).
For the following discusson of the design decisons during the deveopment of INSYDER we use an
extended version of the reference modd for visudization shown in Figure 1 (Card et a. 1999).
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Figure 1: Reference modd for visudization, extended for Multiple Coordinated Views

After the visud supported formulation of the query Web documents (our raw data) are andyzed,
classfied, and ranked with the help of different retrievd agents. Our first decison was to use a multi-
agent-based metasearcher architecture (Reiterer et d. 2000). The results of these agents are the re-
trieved, classfied, and ranked search results of the query.

The next desgn decison was to transform and save dl search results and their characteridics in a
locd repository (RDBMS) with a specific data schema. The data schema for each document is de-
scribed in data tables and represents additiond information about the retrieved documents. There are
two caegories of additiona information that could be visudized: visualization of document attrib-
utes, and visudization of inter-document similarities. Our gpproach is mainly focused to the visudli-
zation of document attributes. One important effect is the possbility to group documents that share
smilar attributes together. We have used two different kind of document atributes for the visudiza-
tion: visudizations (Scatterplot, Table, Ligt) that show how the retrieved documents relate to prede-
fined document attributes (e.g. title, relevance, date, Size, document type, server type), and visudiza-
tions (Bargraph, TileBar, Stacked Column) that show how the retrieved documents relate to each of
the terms used in the query (query terms’ distribution).



The next step in the development process was to find visual mappings of the dita tables to good
visud gructures. The default presentation of the search results is a so-cdled Result Table. The man
difference to the traditiond result lig of search engines is that dl avalable attributes of each docu
ment are shown in different columns of the table. Each row shows one document. The user has the
possibility to sort each document attribute in an increasing or decreasing order or to customise the
table to his persond preferences (eg. to show only the attributes he is interested in or to rearrange the
order of the columns). Figure 2 shows an example of the Result Table for the query visual data min-
ing and its results. On the I€eft there are the different Spheres of Interest (SOI). Each SOl represents an
information need of the user. The user might have a phere-of-interest caled "Competitors', one
"Development tools", "Technology" and maybe one "Recruitment”. In each of these spheres the user
can define searches, watches and portas. A typical example for a search in the competitors sphere
would be to look for new competitors, while a typicd watch activity would be to monitor the Web-
Ste of a didinctive competitor. A web portd presents interesting links to different competitors
WWW-dtes. The advantage of SOIs is in accordance to the user's information needs in a structured
way. This will help the user to navigate between and keep different information interests at the same
time, eaglly. On the right of the window shown in Figure 2 the user sees the Result Table and an inte-
grated browser which shows a preview of the actudly sdected document. The visud mappings of
Web documents we have chosen are text in 1D (Bargreph, TileBar, Stacked Column) and text in 2D
(Scatterplot). This find sdection of the visua sructures was based on suggestions of a fidd study we
made with potentid users, an extendve dudy of the date of the at in visudizing text documents
(Mann 1999), and the design god, to orient our visua dructures as far as possble on typica business
graphics. Figures 3 to 5 show the different visua structures for the example query visual data mining.

Another important design decison was to use a multiple view gpproach offering the user the pos-
shility to choose the most gppropriate visudization view for his current demand or individua prefer-
ences.

In dl different views we have made extensve use of different interaction techniques (eg. direct
manipulation, detalls-on-demand, zooming, dynamic queries, sorting) to give the user control over
the mapping of datato visud sructures.
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Figure 3: Scatterplot
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4. Evaluation

During the project three user tests with users from amdl and medium dze enterprises were con-
ducted to test the overdl usability of the user interface. After these formative evaduations we have
made a summative evduation a the Universty of Konganz. The primary god of this summaive
evauation was to measure the added value of our visudizations in terms (dependent variables) of ef-
fectiveness (accuracy and completeness with which users achieve task gods), efficiency (the task
time users expended to achieve task gods), and subjective satisfaction (postive attitudes to the use
of the visudization) for reviewing Web search results. Knowing advantages of the multiple view ap-
proach documented in user sudies (North et a. 1999), we didn’t intend to measure the effects of hav-
ing Scatterplot, Bargraph and TileBar/Stacked Column (also caled SegmentView) instead of the Ligt
and Table. We wanted to see the added vaue of having these visudizations in addition to the Table
and Lig.

The following independent varigbles hade been varied: Different configurations of the user inter-
face: Lig only, Table only, Scatterplot + Table, Bargraph + Table, SegmentView + Table. From the
five factors influencing the success visud dructures of the user interface (Mann, Reiterer 2000) we
decided to vary target user group, type and number of data, and task to be done. The fourth and fifth
factors, he technical environment and the training was identica for al tests done. Probable train-
ing effects caused from the familiarity with certain forms of presentation are discussed latter. To see
possible influences caused by the target user group we used two different groups of users “begin
ners’ and “experts’. To see possble influences caused by the type and number of data, we used
queries with three different numbers of keywords and two different Szes of result sets. To see poss-
ble influences caused by the task to be done, we decided to use “specific fact finding” and “extended
fact finding” information seeking tasks.

The evauation was done with 40 users divided into 5 groups using for dl the same dready pre-
pared searches for 12 topics, with the same keywords and number of hits in the same order. For each
query the users had to answer a question representing the intended informationseeking task. The dif-
ference between the five groups was the visudizations the user could use to answer the specific ques-
tion.

Effectiveness. The effectiveness of the visudisation is measured with the help of the degree of ful-
filling the test tasks. E.g., if 8 out of the 12 tasks were solved, the effectiveness is 66,6% out of a
maximum of 100%. As it can be seen in the left pat of Figure 6 (Effectiveness) there was no signifi-
cant advantage of usng a specific visudisation combination. All visudisaions peformed nearly as
good asthe gtatic list, which had been used for reference purposes.

Efficiency: The fidency of the visudisations has been defined as the effectiveness divided by the
time the test persons needed to fulfil a test task. As no abisolute minimum or best time exigts for this
test setting, the values derived are only comparable to each other. In Figure 6 (middle part) it can be
seen that the Barchart combination performed second of dl visudisation combinations. If we teke
into account that the Static Lig is something familiar to the user (well known from search engines),
the Barchat has an outdanding role. Surprisngly it peforms worst when looking a the effective-
ness, but as the vaues are in a smal interval, we do not give too much strength to this effect. Taking
the efficency vaues a fird interpretation would be that training effects influence the use of the Bar-
chart the least. Thiswill have to be evaluated in a next step.

User Satisfaction: The user satisfaction is derived from the find questionnaire based on a Likert-
scae (-2 to +2). Therefore postive and negative values occurred. For the user satisfaction an overdl
vaue has been cdculated. Figure 6 shows that this generd impresson of the visudisation was satis-
fying. This means that the mgority of the test persons thought that none of the visudisations are dis-



pensable. They aso had the impresson that the visudisations helped them to solve a task. The sub-
jective impression of the Scatterplot was the worst.

Users might have performed better, if they would have had more traning time for the use of the

Scatterplot and by performing better, it is likey that they have a more postive attitude towards a dis-
tinctive visudisation. Interestingly, most of the tet persons were in a better mood after usng
INSY DER (positive mood before the test 92,5%, after the test 97,5%).

StaticList @ ResultTable O Scatterplot Barchart O SegmentView [ General

User Satisfaction 1,07

71% 74%

66% 65% 63% gy G206 63% 60% 0,63
52%
48% 47%
0,29

-0'05 l
Effectiveness Efficiency

-0,58

Figure 6. Evaluation results
5. Concluson and Outlook

The results of the evauations have motivated us to go ahead. Mogt of the users make use of our
synchronized multiple visud views and saw in them a nice enabling technology to find the mogt rele-
vant documents in he search result. But there is room for improvements. Mainly based on the experi-
ences of our evauations and improving our multiple coordinated visudization views, we are prepar-
ing a redesign of some parts of the INSYDER system. The primary god of the redesign is to come to

a dronger integration of the different visud dructures, but gill offering the user multiple synchro-
nized views.
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