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ACADEMIC BACKGROUND (include only current and past degree programs)

Oxford University, UKBachelor's

Physics Physics
// 1972 19769 6

Alberta, CANADAMaster's

Computing Science Computing Science
//2000 20029 11

Doctorate

05/2001Research Assistant

-12/2001

Dr Osmar Zaiane
Research on clustering (part-time) Computing Science

University of Alberta

01/1995Self-employed

-11/2001Consulting, software design,
development, marketing and
support (full-time)

ShriSource

01/2001Teaching Assistant

-04/2001

Dr Eleni Stroulia
Lab supervision, student
orientation, guidance and marking
assignments (part-time)

Computing Science
University of Alberta

01/1976Various

-12/1994

Dr G Clements, Dr
B Rigby and othersDeveloping research labs,

reviewing and managing
publication of research, lecturing
(full-time)

Physics and Social Sciences

Maharishi European Research
University

02/1972Research Assistant

-09/1972

Dr Paul Lee
Observations, programming, data
capture and processing, other
research activities (full-time)

Royal Greenwich Observatory
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Andrew APO
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data clustering, data mining, outlier detection, high dimensionality, scalable clustering algorithm, very large
databases, forecasting, pattern recognition, unsupervised classification, noise filtering

Computing Science Dr Osmar ZaianeAlberta
Department Proposed supervisor

PROTECTED WHEN COMPLETED

Attending full time

0 months of part-time graduate studies

No

Not attending

Indicate if you are attending university at the time of application.

Are you applying for tenure of your award abroad?

Indicate the number of months of graduate studies (master's and doctoral) you will have completed as of December 31 of the year of application.

months of full-time graduate studies

Unsupervised Clustering of Very Large Databases

List ten (10) key words that describe your proposed research. Use commas to separate them. (Not required for VF applicants.)

Title of proposed research (not required for VF applicants)

Doctorate
Proposed field of study/research

Unsupervised clustering (Computing
Science - Databases)



Automatic Categorical Data Clustering and Spatial Data Clustering by Consecutive Resolution Refinement

SUMMARY OF THESIS MOST RECENTLY COMPLETED OR IN PROGRESS (honours project, master's or doctoral)

THESES COMPLETED OR IN PROGRESS
1. Degree Supervisor Date degree requirements completed

Title of thesis

2. Degree Supervisor Date degree requirements completed

Title of thesis

Use plain language. Do not reproduce abstract of thesis.

09/2002Dr Osmar ZaianeMSc

The first step in finding useful information from a very large database (a.k.a data mining) is to identify the
patterns in the data. The first stage of this is called clustering. A great deal of work has been done on this and
yet no solution fully addresses the need for an automatic process that scales to handle very large numbers of
data points and high dimensionality. Virtually every clustering algorithm demands parameters from the user
and if these are not well tuned to the data set, the output is meaningless. However, in most cases, the user will
not know in advance what parameters to set. This thesis set out to investigate automatic clustering -
unsupervised classification - of large data sets both in the categorical and spatial data arena.

New algorithms (TURN, TURN*) were developed and formalised that succeed very well in this, TURN
clustering categorical data better than a leading alternative and TURN* clustering large spatial data sets faster
and, in almost every case, more precisely than any of the six other leading contenders from different categories
of approach to this problem. TURN* was also the only algorithm that could find the correct answer without
parameter input and showed near linear scaling with data set size while handling arbitrary cluster shapes.
Furthermore it was successful in handling very noisy and complex data sets on which, for example, the most
popular clustering approach - k-means - and its derivatives fail. It was shown formally that the method is
insensitive to input data order and the clusters found are maximal. The approach is closest to density based
approaches and its automation algorithm represents a significant advance in cluster validation, a field which
has so far largely failed to develop beyond handling spherical shaped clusters.

An important feature of the TURN* algorithm is it's ability to detect automatically the most 'interesting'
resolution levels - the ones that a human would tend to identify due to their inherent stability. This is the first
time this has been achieved.

The work done so far also offers the basis for a complete clustering solution that could offer the potential for
finding quite complete information including clusters embedded within clusters, clusters subject to constraints
like walls and bridges in a GIS dataset, and outliers in a more robust way than current approaches.
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Provide a rationale for your choice(s) for location of tenure (maximum 1 page). See instructions for further details.
Justification for location of tenure
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Family name, given name and initial(s) of applicant

Foss Andrew APO

I have chosen to continue with Dr Osmar Zaiane and the University of Alberta database lab for the
following reasons. The Computer Science department at the University of Alberta is one of the best funded
and most respected in the country. The department is hiring aggressively and recently recruited Dr. Joerg
Sander who has developed the clustering algorithm most closely related to mine. His presence is invaluable
even though he is not my supervisor.

While many professors have only a few graduate students, Dr Zaiane has 10 or more and there is always a
waiting list. This is because he is both a first-class supervisor and human being but also exceptionally
supportive and proactive to get his students' work into print. At the next major conference (ICDM 2002,
Japan), three of his students have papers accepted, including myself, and one more is awaiting the results of
the review process. Just the group working with him alone constitutes a remarkable concentration of talent
and ideas and I feel greatly benefited from working with and alongside them. In my first two terms of the
MSc, I produced three publishable results from projects with different professors but it was Dr Zaiane that
actively encouraged me so the first paper was accepted even before I finished my course work.

Page 4 of 4



URGENT

this report will be accessible to the applicant. This report, including

PGS B

APPENDIX 1
Report on the Applicant

NSERC Scholarship or Fellowship
(FORM 200)

Read the instructions before you complete this report. For PGS applicants, use this page only. For all other
applicants, use one additional page if necessary.

your name, may also be disclosed to organizations whose fellowships are administered by NSERC and to
partner agencies that offer supplements to NSERC awards.

Type of award applied for

Size of comparison group

Comment on the applicant with respect to each criterion.

Using a percentage scale, rate the applicant on each of the following three evaluation criteria
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STATISTICAL INFORMATION

Information on gender, designated groups and language capability is collected for administrative and statistical purposes and for the promotion of
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Laboratories
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