INSYDER - An Information Assistant for Business
Intelligence

Abstract 2 Information Assistants for

The WWW is the most important resource for external  Information Seeking in the WWW
business information. This paper presents a tolgcta . )

INSYDER, an information assistant for finding and2-1 Accessing Information

analysing business information from the WWW.In recent years the number of documents publishred o
INSYDER is a system using different agents fothe WWW has been increasing dramatically. This
crawling the Web, evaluating and visualising theutss.  brought the research about information retrievateans
These agents, the used visualisations, and a fiisto the focus of people, dealing with the WWW. For
summary of user tests held in Great Britain, Fraanmoeg¢ most of them searching the WWW s just to formulate

Italy are presented. few query terms and to get back the results in a
K d relatively short time. But information seeking ioma
eywords than that, e.g. analysing and preparation of result

Uls/visualization organizing and displaying retaév found. One of the first steps when dealing with
results, (semi) automated search assistants, ugkes information seeking systems is to get an idea how t
) describe the information seeking process best.
1 Introduction A good example for a high level task approach & th
The benefits of using external information for mesis four phase framework for information seeking by
intelligencé are significant. An enterprise must knowShneiderman [28]:
more and more about its customers, its suppliéss, i ¢ Formulation: expressing the search
competitors, government agencies, and many other « Action: launching the search
external factors. Valuable information about exétrn + Review of results: reading messages and
business factors is readily available on the Weth its outcomes resulting from the search
amount is ianeaSing every hour. While a few WWW . Refinement: formu|ating the next step
resources are used as data sources, the immepgg designing INSYDER we have chosen this
resources of the Internet are largely untapped.tWha framework, because from the users point of view it
needed is a continuous and systematic approaclke mcovers all phases of the information seeking pmdes
use of these untapped resources. Hackathorn propog@ easily understandable way. Various other moolels
such an approach called Web farmitifieb farming is  the information seeking process can be found if [12
the systematic refining of information resources on the  |n the literature a series of surveys concerningr us
Web for business intelligence." [9] interaction with the WWW as an information soure@ ¢
This paper presents a WWW-application callethe found. One of the conclusions is that usersnofte
INSYDER, an information assistant for finding anddont know how to express their information nee8][2
anaIySing business information from the |nternet[.22], users have prob|ems with the current para(ﬁ@m
INSYDER is a system using different agents foinformation retrieval systems simply presenting gon
crawling the WWW, evaluating and visualising thejists of results [36]. The following chapter preseour
results, which can be used as one important tadlh® proposed solutions to these problems, the Infoonati
Web farming approach. The research project INSYDERssjstant approach.
was funded by a grant from the European Union, . .
ESPRIT project number 29232. The paper is organis&d2 AN Information  Assistant  for
into the following chapters: Chapter 2 describes an Information Seeking
Information Assistant approach and how this apptoaqn a debate of 1997 Ben Shneiderman and Paettis Mae
can support the user during information seekingstas argue about direct manipulation and interface agent
Chapter 3 describes the functional characteristits, [29]. Maes states that agents are no alternativelifect
technical architecture, the agents used and thiahiea manipu|ation and that agent app"cations still need
visualisations of the information assistant |NSYDERgood interface. Shneiderman on the other side p|ﬁHd
Chapter 4 presents first results of evaluationsthef yjsualisations to give the user the possibilitynawvigate
INSYDER system. Chapter 5 summarises the maifithin the data under their own control. We thithatt
results of this paper and gives an outlook on &itumhoth of them are necessary and subsume these two
work. approaches by speaking of INSYDER as an Information
Assistant [17]. Also Eichmann demands agents fer th
information seeking: Users are seeking guidance and

! "A pusiness intelligence system ... provides aafet 0rganisation in a  chaotic, dynamic information
technologies and products for supplying users With frqmework. They are in a process of exploration when
information they need to answer business questams, 4571€ the results of agents [...]" [7]. The INSYDER
make tactical and strategic business decisions]" [1 Information Assistant acts on the users behalf &d
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built up using different agents using Informationsources as starting points (e.g. web sides, search

Retrieval techniques and a synchronised visuatisati engines) from a list. After this the search iststhrand

approach (see below). The agent literature may hans until it is stopped by the user. While seargithe

classified into two main categories: agents coreern user may already have a look at the document Hits.

with intelligent behaviour (approaches resultingnfirAl  relevance ranking of the Information Assistant uaes

research) and others, focusing on a strong inieract semantic analysis of documents, which is based on a

component. Wooldridge and Jennings [35] distinguiseemantic network provided with the system. This

between weak and strong notions for agents. Marsemantic network may individually be adapted to

definitions of the term agent can be found in thearious application domains. It consists of consept

literature. They all characterise agents with teplof describing the environment of the system by using

attributes, e.g. reactiveness, proactiveness, aoipn typical relationships, like “is-a”, “consists-ofhd so on

communication, co-operation or mobility [3]. (see Figure 1, different colours express different

. S relationship's). By using this semantic networkist

2.3 V'sua“s?t'on °f_ Results of the possible t(? fi)nd a)lllso dogcuments which do not contai
Information Seeking Process the terms of the query, but for instance a synonym.

Two general aspects of "Information Visualizatiamslh Another advantage is that the results may be more

be found in the literature: Data presentation vemata precise than results from other system as homomams

exploration [12]. In the case of the presentatibe t be avoided. For instance a search for "bank" coeddlt

message stands in the foreground, in the caseeof fin the institute for money, it could be the membank

exploration it is the discovery ("Visual data-migih In  in the computer or the bank at the shore. By spiecjfa

the INSYDER project visualisation is used to supporsubject-specific semantic net e.g. for the computer

the handling of the result sets, exploration anthdustry, INSYDER can determine that bank must have

discovery. to do with the hardware of a computer.

The visualisations used focus on the result phagshd The system stores all retrieved documents in an own

framework by Shneiderman et al. [28], which is thelatabase. The database is used as a repository, no

most interesting one from the "users point of view"further operations (e.g. build an index file etere

Here the user gets the suggestions to satisfy hisade. For the future it is planned to use thisrimfition

information need and it would be a good idea t@helalso to get a description of the user and his lilesp.

him finding the needle in the haystack by applyinglislikes.

adequate visualisations. On the set level, whiclamae

the representation of the whole set of resultsiilit be 3

interesting to get an overview. A lot of authorsatiss

the use of different visualisations in differentrfs. An

overview is presented in [19]. For the documentlev

much fewer ideas can be found. Approaches range fro

Tilebars [11] to Thumbnails [5]. \

3 The Information Assistant INSYDER 3 /'.

The idea behind INSYDER is that the user has differ /
kinds of information needs, called spheres-of-eder /
Each sphere-of-interest (SOI) represents an infboma /
need of the user [10]. The user might have a spbiere I(m
interest called Competitors", one "Development tools",
"Technology" and maybe on&écruitment”. In each of

Bank‘x
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<
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L

these spheres the user can define searches, watathes
portals. A typical example for a search in the

competitors sphere would be to look for new Figure 1: INSYDER semantic network [2]
competitors, while a typical watch activity woule ko

monitor the Web-Site of a distinctive competitorwéb 3.1 INSYDER's agents

portal presents interesting links to different ceitors
WWW-sites. The advantage of SOIs is in accordaace
the user’s information needs in a structured wayis T
will help the user to navigate between and kee
different information interests at the same timesily.
User studies in July 1999 on a mock-up versionhef t
INSYDER system with six typical users have alread

The INSYDER agents are simple agents from their
Erchitecture, but powerful from the point of viehuser
assistance. For the information seeking activitees
rrﬁultiagent system is proposed [21]. The INSYDER
agents are using procedure calls for communicatiah

a delegation principle for the co-operation. Usthg
¥emantic network as a representation of the domain

proven thls.b_asm approach to be intuitive. knowledge the agents can be personalised and
When defining a search the user formulates h&stomised

information need in natural language and chooses
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As the INSYDER agents are designed to run in 381.3 Agents supporting the Review of
heterogeneous information space like the WWW, we Search Results

choose to have stationary agents, instead of mobilg the INSYDER system a@oncept ranking agent is
ones. When thinking of the crawling agent (see WElo ysed. This takes into account that the user migintt o

it can be stated that the INSYDER agents have ee@eg rank the documents found according to differentghei

of autonomy, meaning that they do not always néed tf gccurring concepts. This means that the conoggtts
interaction with the user to be able to fulfil 8kaThe gjfferent ranks, presenting how well a particulancept
implementation of the system was done in Javgescribes a document. So a high ranked concept (e.g
(interface components, visualisations and agems) a100) is seen to describe the document very wellleven

C++ (semantic kernel) using a COM interface. low or even negative rank shows, that this concept
3.1.1  Agents supporting the Formulation of doesnt describe the document well, if at all. het
Queries INSYDER system a simple method is used to get the

A basic criticism brought up in the literature it the anks of the concepts in the document, just by togn
users mostly are not capable to inform the systeouta the frequency of the concept in the document. Aewoth
their demand of information [25]. Shneiderman et aWvay would be to use the interrelation of concepts,
propose therefore to use large text-entry fields, tmeaning that the concepts, which have the most
encourage the users to type long search strings [zgﬁterrelat|ons to other concepts in the same doogme
Other solutions in this field are methods of auttiena ¢ seen to be those describing the document Best.
query expansion [30], [33], which are successfele(s _the moment only _the frequency_ model has been
[34]). implemented and will be tested during the next mont
We propose aformulation agent to help the user From the query the concepts are extracted and skown
formulating the query. This agent will have thektas the user with default weightings, which can be geah
visualise the query and especially to support e by by users. Documents are search upon the or!g.mﬁyqu
formulating the query. At first, the support shouldhe ranking is calculated based on the decisiothef
suggest further terms for the query and in a nesgp s USer about the importance and the nearness (pmlm|
there should be a visualisation of the query. Hawey Of €ach concept compared to the concepts occuiming
these concepts are not implemented till now. Orpa  the documents found. Another possibility of usihg t

of the extension of the query has been implemerfited. Concept query ranking is to use it in conjunctioithw
this the concepts of the users query are workedaodt the relevance feedback in the refinement phase (see

are shown to the user. According to the importasice P€low).

these concepts the results found will be assesstd wAnother kind of assistance is to present the resudt as
the help of the semantic net. a long list, but to cluster them. Thereforelastering

. . agent has been proposed. The task of this agent is to
3.1.2  Agents supporting the Search Actions find out whether documents have similar common

Today the action task is already supported by agenkatures and to cluster them by the occurrencehisf t
called Robots, Crawler, or Wanderer. Their commofpgture (e.g. [24], [36]). While clustering desesbthe
task is finding documents as well as listing thesel  structuring by features which are derived from
giving these onto the database [31]. The INSYDERnalysing a set of documents, the classification of
crawling agent obtains a list of pages from standartjocuments is the organisation by given categooisati
text indexes, e.g. AltaVista, Excite (it is configble [13]. The project INSYDER has two kinds of
which sources should be taken) for a further activgiassification agents: classification by type otrse
crawling. In this way of doing it, the users do woly  and by type of document. In the first case the cf

get the limited (in terms of actuality and availd) 3 document is determined by its URL. This is dopeb
results of the search engines. INSYDER works tloeeef gescription file consisting of metainformation abthe

like a metacrawler on the one hand (collecting thggyrce. For instance, given the URL
results of different search engines, eliminatingttp:/pcfolini.eng.unipr.it it is not evident tde user
duplicates, presenting resulting document hintdh®  that this URL is a source from the scope of ' CABM
user). On the other hand INSYDER is a robot itselfrools’, but with the help of the description fileet user
crawling to find more relevant document hints. sees Resources for CAD-CAM Tools' as the server

type.
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Figure 2: Classification view of INSYDER

The second type of classification is the clasdificaby each other in colour, orientation and the overtglesas
document type. In this case formal criteria areduse far as possible, mock-ups and prototypes had been
determine if a document is a webliography (a list odeveloped using a Vectorplot, a Scatterplot, Batsha
links), an entry-point (e.g. like Yahoo) or othextand Tilebars, Relevance Curves and Thumbnail viewshEac
image information. The output of the classificatiorof them offering selected information and a soméawha
agents is the input for various kinds of visualmat new viewpoint for different levels of details: frothe
Figure 2 is showing a classification view using aocument set to the single document. Another ingmort
Scatterplot. point is the synchronisation of the visualisatioegery
The results of the crawling and classification dgexre selection in one representation of the result sétbe

a substantial input for theisualisation agents which updated immediately in the other representations, t
helps the user to analyse the documents retriened This approach has many similarities with "Multiple
various ways and which are a substantial assistant Coordinated Views” [23].

this review of results phase. We decided to use [ue to the results of user evaluations only fourthsf
combined approach, as from the literature can Haitially six visualisations are contained in tharment
determined that there is no best visualisation. Owersion of INSYDER. Despite their potential value
approach offers users the possibility to choosentbet Thumbnail views dropped out because of crawling
appropriate visualisation for their current demanddemands and technical implementation reasons. The
Different systems in other application domains als¥ectorplot evolved in different steps from the
follow this approach [1], [14]. But there are alsome Document Spiral idea [6] has finally been integiaite
drawbacks: The user interface of the system becomih® Scatterplot as special case.

more complex and therefore will be harder to uke, t3.1.3.1 Result List

user can choose an inappropriate visualisationafor the resylt list view is the common view users know.

specific situation and others. To intercept thesfge 1o figure below shows an example for the quepyd
drawbacks @ number of guidelines have beep. . ,ino rechnology and its results. On the left there
considered, which are described in [19]. The fobdw .o ihe different SOls, while on the right the usees

approach initially had __six different_ visualigationsthe result table and a browser, which shows a evevi
grouped around the traditional result list, as mifiar ¢ the actual highlighted document .
t

entry-point for the user. Adapting the componermts
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2. What is Rapid Prototyping
Rapid Prototyping is a new term given to a new group of technologies far
converting designs from computer images directly into solid objects without
hurman intervention. These technologies are alsocalled "Free Form
Fabrication" {FFF) or "Computer Automated Fabrication” (CAF). Rapid
e
Prototyping first appeared in & commertial maching in 1986, Since then, at
leastdozens different technologies have been described in the literature
Five nfthnse have alreadv annlied in the indistries world wide. However nn =
4 ||
I Nb crawled URLS : 070 I Nb crawded search engines URLS 11/ 0
Figure 3: Result Table view
3.1.3.2 Scatterplot 3.1.3.3 Barchart

The main goal of the Scatterplot is to give theruselrhe Barchart view shows overall relevance and sing|
impressions about the distribution of the documeeit relevance for each entered keyword. The originahid
found, analysed and rated by the agents of themyst of Barcharts [32] is adapted in several ways. Fitst
In the Scatterplot view two variables can be shawn have the same way of displaying the documentsifike
the same time. On one hand there are the defaniltedh the other views where document details are givea, t
for the user including relevance versus age of dmru  Barchart is rotated 90 degrees: top down instedrbof
and servertype versus number of documentight to left. Secondly the impression of a docutnes
(Vectorplot). On the other hand there is the pdlitsib an entity is emphasised using Gestalt principlégout
for the user to choose the dimensions himself, e.disturbing the keyword orientation too much. The
relevance for keyword A versus keyword B. colours used are the same for Tilebars and Enhanced
Figure 2 shows the Scatterplot. Here the user hasen Relevance curve.
the dimension himself with the relevance on thexig-a Figure 4 shows the same document collection as the
and the servertype classification on the x-axistha Scatterplot view. The red dots a the beginning axfthe
example it can be seen that the most relevant deetem line symbolise that these documents have beentseélec
of the query come from manufacture servers, CAD({n the former Scatterplot view). From the visualisn
CAM portals and others which are not specified ithe user can see that the first document in thev vie
detail (miscellaneous). The documents are grouped i seems to be the most relevant one, as all thresdeelg
5 categories. The fact that a hit is representeda asthat have been searched for appear in the documignmt
square-box shows that this is a document groups Tha high relevancy. As described above also in thesvv
can also be seen from the tooltip, showing the athoudocuments can be de-or selected.
of documents and the titles of each document in th£1.3.4 Tilebars
group (see Figure 2). If only one document is i thrjepars [11] have been integrated into the system
focus of the mouse, than the tooltip shows documegfhhort the user in judging the potential valueaof
features, like title, size, _date, category and bstract.  yocument for his demands at a glance. In conteatitet
Groups, or any other interesting documents, can R&aerplot and Barchart, this view is clearly eegl to
marked with the mouse. The selection will then b gingle document perspective. Figure 5 shows six
highlighted (selected documents are representeddn jocuments from a search with five keywords. As ghow
while unselected are blue) in this and all the Kthe, he plye and red tiles in the selected docurribeis
views, |nqlud|ng .the tradmgnal list. The selectioan be i’ most of the time a co-occurrence of "rapid” and
changed in all views. In Figure 2 two document giou "prototyping”. Whereas the agents can handle thglesi
are selected. terms "rapid”, "prototyping” and the concept "rapid
prototyping” at the same time without problems, we
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Pesult Table | VectorPlot| ScatierPlot| Barchart TileBar ]

have difficulties here to show the concept releigsic | ... e
Nevertheless the user gets information about length | " ™™ "™ ¢ i
the documents (shown by length of the tilebars) ar| [ e —

distribution of keyword-occurrence in the document.
the 5th document it can be easily seen, that aé fi .
keywords appear in the same part of the documéa. T B - .

6th document has only three out of the five keyword | L e v

Additional functions planned in this visualisatitmthe <‘H- T = e =1 lepgg B
implementation of the jump-feature for quick-jumios

the document-parts represented by the tiles. L_—.'__[
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g US?ErCEhr::gEg;nem Result Table| ScatierPlot Barchart | TileBar|
- o O P 4 Evaluation
"';:;\%‘EEQ?;F;&UL E =_ __ From the start of the project in September 199&h&
competitors e e — mid of November 1999 three user tests with usens fr
_— small and medium size enterprises (SMES) in
_— . Luton/Great Britain, Nancy/France and Rome/Italyave
— conducted to test the overall system, especiadyutber
— interface and the visualisations of the resultse Th
—_— m— = evaluation followed the method for evaluations eéwu
— I interfaces, as being proposed by [26]. As a short
— introduction to the system the users were shown a
— T screencam. Afterwards they had to fulfil differaask
— scenarios (e.g. create a SOI, create a searchnatyba
_— — == the documents found by different visualisations).
— During the task scenarios the users were requested
L — 2 2ooms  think aloud” to be able to understand and rectwrt
~ Nbcrawled URLS 00 [ nwoewleds  CUrrent actions. The session was moderated soirthat
! the case of problems the moderator could help.tdta
Figure 4: Barchart view number of companies attending the evaluations \8as 3

. . 18 companies in Rome, 13 in Nancy and 7 in Luton.

3.1.4 Agen_ts Supporting the Refinement of The overall number of users was 48. The majoritthef
Queries participants had good knowledge of Internet. Alsms

INSYDER supports the redefining of the query based peginners were participating in the test. Each e

a relevance judgement of the user. This is generalhs minutes to fulfil the tasks.

known as relevance feedback and seen to be a bahefiThe user test has shown that the basic idea of the

mechanism [16]. The new query terms are generat@gstem, giving the user the possibility to credsedwn

automatically by the feedback agent based on th@er environments, is appreciated. There are some

documents found by the original search. The releanminor problems in handling the current version, abhi
feedback is based on the idea to extract concepts f have been solved after the test.

selected documents. The user decide whether théyafi For the evaluation of the visualisation part it is
document felevant’ or hot relevant (see Figude@Gnly interesting to see that the test users in Romeeeaf

the documents chosen to be relevant or irreleveat ahe Barchart view and the result table as the only
taken into account for the next step, when fornmdat visualisation to be presented to the user. Therothe

the new query. This query is built up by the views (Scatterplot, Tilebars and Relevance Curve)
+  Extraction of concepts should be presented only optionally. Still whenngsi
* Analysing the concepts to get feature conceptie Tilebars, it seems to be very important to sisirat
(good and bad ones) it is possible to jump immediately to a tile of a

* Creating a document vector with featuredocument by clicking on it. This seems to be thal re
concepts giving the good concepts a positivadded-value of this visualisation.
emphasis and the bad ones a negative one. The Barchart was adopted very well and minor
In this regard a feature concept is any concephftioe problems occurred while using it. E.g. the userméb
document describing the document best. The negt stthat it was necessary not only to be able to sgrt b
for the user is to edit the automatically creatadrg, to  global quality or by quality of the single keywordzit
modify the sources and to have the query beinglso by a variable number of keywords.
launched. The Scatterplot view was well understood by most of



the subjects. Another very helpful criticism wasttla (Cybion, Paris); Rina Angeletti (Innova, Rome); \fida
Vectorplot view, which has been intended first,gimg  D'Auria (Promoroma, Rome).

on the x-Axis the specific attribute to be analyged).

document length) and on the y-Axis the number o'References

documents fitting in this dimension, could be[l] Ahlberg, C; Wistrand, E: IVEE: An information
represented by the Scatterplot by adding a "total visualization and exploration environment. In: Proc

number" dimension. IEEE Information Visualization 95, pp. 66-73.

[2] Arisem S.A. http://www.arisem.conf2000-01-18]
5 Related Work [3] Brenner, W., Zarnekow, R., Wittig, H., unter
Excite [8] is a system that makes use of Intelligent Mitarbeit wvon  Schubert, C.: Intelligente
Concept Extraction™, so that it is possible to fimat Softwareagenten: Grundlagen und Anwendungen.

only terms occurring in documents but also related Heidelberg (Springer-Verlag) 1997.
terms, e.g. when searching feancer documents not [4] Card, S.K.; Mackinlay, J.D.; Shneiderman, B.

containingcancer, but tumour would be found, too. As (Eds.): Readings in Information Visualization.
in INSYDER a relevance feedback option is offered Using Vision to Think. Morgan Kaufmann
(Search for more documents like this one). A Publishers, Inc, San Francisco, CA, 1999.

disadvantage is that the system only takes thesiourr [5] Card, S.K.; Robertson, G.G.; York, W.: The
document into account. From the agent point of view WebBook and the WebForager: An Information
different approaches have been undertaken to sbéve Workspace in the World Wide Web. In: Proc. ACM
problem of lacking supply of informatiorS4/RE for CHI'96, pp. 111-117.

example is an example for an agent system that [8] Cugini, J.; Laskowski, S.; Piatko, C.: Document
designed to provide access to Earth and Spacececien Clustering in Concept Space: The NIST
data over the Internet, giving support for natived a Information  Retrieval Visualization Engine

expert users [27]. In [20] the authors describe the (NIRVE). http://zing.ncsl.nist.gov/~cugini/uicd/cc-

systemAmalthaea, which uses information agents for paper.htm[1998-09-10]

the discovery and filtering of information. The oak [7] Eichmann, D. Ethical Web Agents. In Proc. of the

system of these agents (e.g. their lifetime, hosy tho The Second WWW  Conference. 1994.

the query formulation) is based on genetic algorgh http://www.ncsa.uiuc.edu/SDG/IT94/Proceedings/A
. gents/eichmann.ethical/eichmann.htmI[2000-01-

6 Conclusion and Outlook 18] [
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finding relevant business information on the WWW. Intelligent Concept Extraction (TM) Searching.
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certain problems when searching for informationtios [1999-08-25]

WWW. Therefore information retrieval and informatio [9] Hackathorn R., Web farming for the data
visualisation techniques have been used. A firatyais warehouse, Morgan Kaufmann, San Francisco,
of user tests conducted in November 1999 resutte i 1998

number of enhancements and showed that the proj¢t0]Handschuh, S.; Mann, T.M.; Mussler, G.; Reiterer,
team is on the right way with this assistance systeor H.: Die Entwicklung eines Business Intelligence
the future further enhancements of the agent and Systems zur Beschaffung von
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