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1 INTRODUCTION

Commercia and acalemic data mining tools range from being
fully automated to highly interadive. We will discussthe role of
human involvement in the data mining process On the one hand,
providing interadivity/visualizaion enables domain knowledge
transfer and the use of the human’s perceptua capabiliti es. On the
other hand, the vast amount of datato be mined today makes red-
time interadivity hard to achieve and unrecessarily burdens the
user to perform tasks that may be dore aitomaticdly. Questions
to be discussed include: What are the ided roles of the cmmputer
and d the user in the data mining process? Which data mining
methods (clustering, clasdficdion, association rules,...) can be
improved by more human involvement? What kind o applicaions
reguires more human involvement? What kind of applicaions
reguires littl e or no human involvement?

The pand was organized by Mihad Ankerst (The Boeing
Company) and the participants were Surgjit Chaudui (Microsoft
Reseach), Georges Grinstein (University of Massachusetts
Lowel & AnVil, Inc.), Jawei Han (University of lllinais at
Urbana-Champaign), and Gregory Piatetsky-Shapiro
(KDnuggets).

2 THEPOSITION STATEMENTS
Surajit Chauduri

Anyone who hes ever used a mmputer knows that interadive
toodls are indispensable.

But, that is different from saying that generic data visudizaion
todls are very effedive for data mining. | think that while they are
useful, they do nd help us lve our primary challenge in mining
enterprise data. Enterprise datais $lit acossmany tables and the
most difficult task is gedfying the query/view that defines the
relevant data over which data mining is dore. Spedfying such
queries/views requires application knowledge. Try visuaizing
Wa Mart’s Data Warehouse to find trends without preprocessng!

Georges Grinstein
Getting rid of the human in the loopg? Wrong dedsion!

For the last decale | have agued for an increase in human
participation through visudizaion in the data eploration and
knowledge discovery processes. At first there was resistance from
the Al community. After all, computation is predse aad humans
impredse. The Al and espedally the KDD community later

adopted a more reasonable position reminiscent of Greek
geometry principles: you can use a drawing for guidance or
ill ustration bu no proof (or algorithm) can depend ona drawing.
This is quite limiting. Further, the community often argues that
imagery is misleading and that an algorithm can compute anything
that an image shows (clusters, outliers, trends, ..). That is true.
After | see atrend in an image, | can write an agorithm that
identifies and dscoversthat trend. After | see apatterned structure
or cluster in data | can write @de to segregate that data into these
clusters. What is the goal of data mining? It is a stage in the
discovery process leading to providing knowledge for dedsion,
most often human dedsion. The discover processitself consists of
numerous sich stages where human dedsion can speedup and
fadlit ate the discovery process

Imagine a bladk box cgpable of answering any question it is
asked. Any question. Will this diminate our need for human
participation as many suggest? Quite the oppaite. The
fundamental problem still comes down to a human interfaceisale.
How do | phrase the question corredly? How do | set up the
parameters to get a solution that is applicable in the particular
case | am interested in? How do | get the results in reasonable
time axd in a form that | can undxstand. Note that al the
questions conred the discovery process to me, for my human
consumption.

Thus | will again argue that visualizaion is necessary at al stages
of the discovery process at the front end for data avareness
understanding, massaging, and audit; at the badk end for
presentation o results (either in confirmatory or presentation
visudlization); and in the midde stages for monitoring and
understanding the cmputational elements, an area still under-
visualized.

Jiawel Han
What is an algorithm without visualizations and constraints?

My view of an attradive data mining tod is not a fully automated
one but a user-friendly, interadive one, using a high-level
graphicd user interfaceto spedfy and control mining primitive &
well as various kinds of visudizaion tools. The reason is that
different users at different occasions may like to mine on dfferent
portions of data, for different kinds of knowledge, and with
different requirements and constraints, and moreover, they would
like to interadively refine their mining queries and perform
drilli ng/dicing to progressvely degen their mining process



based onthe preliminary mining results. This s1oud bedorein a
highly interactive manner.

Gregory Piatetsky-Shapiro
Visualizeresults, not the datal

The human eye is an excdlent todl for spotting natural patterns.
Much progress has been made in developing very powerful
visuali zaion toadls that alow many, perhaps too many, types of
visualizaion. However, when visudization is used as a part of
the data mining process to help the user spot the patterns
manually, the visualization tods are frequently too complex. The
most powerful visualizaions are very complex to understand,
burden the user with too many choices, and require long and
spedal training.

We ague that the goal shoud be to simplify visuaizaion as
much as possble to help humans make more aceirate dedsions.
Less effort shodd be spent on visualizing data, and more on
visualizing the results of data mining and helping the users to
understand them. The visualizaion tools soud na confuse an
average user with an overwhelming set of choices for
visuali zation. Instead, they shoud guide the user towards the most
appropriate visuali zations for the task. A possble long-term goal
could beto get rid of visualization atogether and to automate the
dedsion process

3 THE PANEL DISCUSSION

Some statements from the dli des of the panelists:
Surajit Chauduri
* Advanced metaphas of visudizaion are over-rated.

Many visudizaions are too complex with many
theorists and too few praditi oners.

e Visudlizaionis not a solution for auto-parameterizaion
of agorithms.

*  There aefar moreinteresting and high-impaa
challenges for usin KDD (e.g. mining enterprise data

warehouses, “row” and “column” extradors for data
reduction)

Georges Grinstein

. Current state-of-the-art DM tools are automated, but the
perfed DM todl is highly interadive and perticipatory.

e Sometoadsrequire nointeradion a very littl e (red time
dedsion systems, manufacturing monitoring), some
todsrequire atremendous amourt of interacion
(protein function determination).

. In theided, automation is where we'r e heading but
interadionis a phase through which we must passbut
which we dways need in complex situations. All DM
methods soud contain more visuali zaion.

Jiawel Han

e Thedegreeof interaction cepends on the stage of
mining.

« Dataseledionand viewing of mining results sioud be
fully interadive, the mining process $ioud be more
interadive than the arrent state-of-the at and
embedded application shoud be fairly automated.

« Routine mining in finance, insurance manufacturing
may need more auitomation, whereas fraud detedtion,
CRM may need more interadion.

Gregory Piatetsky-Shapiro
e  Theperfed DM tod shoud have amore aitomated

mode for beginners and a more interadive mode for
experts.

e Automate & much as posshle but not more.

* Moreinteradionis nealed when sample gplicaions
are more varied (consumer data). More aitomationis
needed when sample gplications are more simil ar
(science, bioinformatics, manufaduring).



