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Abstract

Due to the inherent randomness in the
high throughput technique of microarray,
pattern discovery by statistical methods are
important to provide insights for biological
and medical studies. This three-year project
is hence amed at exploring a series of new
statistical tools for analyzing gene expression
data generated by microarray. We will
focus on the following major issues involved
in the tasks of data mining and knowledge
discovery for microarray data.

The first is regarding the feature
representation to define main patterns for
microarray data. For data with time courses,
multiresolution analysis, like wavelets, will
be investigated. For data without time
course, different distance measures and
discretization methods will be studied.
Then, nonlinear dimension reduction
techniques can be further applied to adjust
the distance measures and search for intrinsic
dimension. These techniques can be
integrated with cluster analysis for
exploratory data analysis, including
multidimensional scaling, hierarchical
clustering, and so forth.



The next issue is about supervised
classification. Because current microarray
data only have hundred arrays with
expression profiles of more than thousands
genes, it is important to filter or screen
housekeeping or noninformative genes. In
order to solve the ill-posedness of these
classification problems, prior knowledge and
other related information will be incorporated
with advanced classification methods to
classify samples and the function of genes.
Prediction errors by cross-validation will be

studied to evaluate the performance.

Finally, it is intended to develop new
statistical tools for inferring the pathways
from microarray datain this post-genome era.
New perspectives that emphasis the
particular properties of microarray data will
be addressed. Comparisons of al these new

methods with existing methods will be
performed as well. Both cDNA and
oligonucleotide  chips  produced in

international and local research groups will

be studied for these methods.
Keywords: Data Mining, Knowledge
Discovery, Feature Representation,

Multiresolution Analysis, Wavelets, Cluster
Anaysis, Nonlinear Dimension Reduction,
Classification, Prior Knowledge, Prediction
Error, Cross-Validation, and Pathway
Analysis.

The massive amonut of microarray data
bring the big chalenge of developing
advanced data mining tools by statistical and
computational methods, which motivate our
great research interests in this three-year
project. In particular, these data are high
dimensional because the sample number is far
smaller than the gene number, which causes
the curse of dimensionality and stimulates the
development of new data analysis methods
(Donoho 2000). Therefore, this long-term
project is aimed to develop new techniques to
anayze microarray data generated by
international and local research laboratories

with state-of-art analysis tools and databases
in the world for statistically pattern discovery.
Focusing on specific scientific problems,
new data mining and knowledge discovery
techniques will be developed and investigated.
For example, filtering, screening, and
exploratory data analysis of microarray data
will be investigated. Dimension reduction
and visualization techniques will be invented
to extract the genuine feature in these data
Integration of related databases and biol ogical
knowledge would be performed to verify and
confirm new findings. Systematical
methods for unsupervised clustering and
supervised classification will be developed.
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Abstract:

To study the evolution of the yeast protein
interaction network, we first classified yeast
proteins by their evolutionary histories into
isotemporal categories, then analyzed the
interaction tendencies within and between the
categories, and finally reconstructed the main



growth path. We found that two proteins
tend to interact with each other if they are in
the same or similar categories, but tended to
avoid each other otherwise, and that network
evolution mirrors the universal tree of life.
These observations suggest synergistic
selection during network evolution and
provide insights into the hierarchica
modularity of cellular networks.
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Abstract:

Microarray  technology has  provided
powerful and cost-effective tools for

large-scale analysis of gene expression in
functional genomics. Some major projects
of the National Research Program for
Genomic Medicine in Taiwan are making
efforts to maneuver microarray experiments.
We recently established the Statistical Core
for Gene Expression Studies to implement
the statistical consulting procedures and a
software platform for design and analysis of
microarray experiments.  The dtatistica
analysis system aims at integrating up-to-date
statistical and information visualization tools
into a software platform for design, quality
assessment, and analysis for microarray
experiments with adequate biomedical
hypotheses. Experimental design,
microarray image analysis, normalization for
microarray gene expression data,
identification of differentially expressed
genes, and analyses for prediction of clinical
phenotypes using microarray data will be
efficiently stringed together as a coherent
suite.
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Spatial-Frequential Analysis and Dynamic
Sliced Inverse Regression,” Satistica Snica,
14, 413-430, 2004.

Abstract:
In this paper, we propose a new method for
supervised motion segmentation based on

gpatia-frequential analysis and dimension
reduction techniques. A sequence of
images could contain non-ridge motion in the
region of interest and the segmentation of
these moving objects with deformation is
challenging. The aim is to extract feature
vectors that capture the spatial-frequential
information in the training set and then to
monitor the variations of the feature vectors
over time in the test set. Given successive
images in the training set, we consider a
dynamic model that extends the diced
inverse regression in Li (1991). It is
designed to capture the intrinsic dimension of
feature vectors that holds over a local time
scale. These projected features are then
used to classify training images and predict
forthcoming images in the test set into
distinct categories. Theoretic properties are
addressed. Simulation studies and clinical
studies of a sequence of magnetic resonance
images are reported, which confirm the
practical feasibility of this new approach.
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