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Abstract

Data Mining included Artificial Intelligence, Pattern Recognition, Machine
Learning, Statistics and other fields, different realms researched it using different
techniques and methods. Data integration between theories and technologies in different
areas was a researching method of data mining. New studying direction in data mining
was Small Samples mining, which aimed at high-dimensional and small-sample data
How structured the mining algorithms and how enhanced the efficiency of algorithms
were the core problems.

The article studies on the theory of data mining the basis of previous result, defined
Generalized Small-Sample, from the viewpoint of statistical methods and statistical
learning, it researched the theories on PLS algorithm SVC and SVR in Generalized
Small-Sample. First, the article discussed methods in the classical statistics, it pointed
out the fault of algorithm on small-samples, and statistical inference and optimization in
small-samples was proposed. Furthermore, the article expounded mathematical
principle of PLS regression and its mining approach in small-samples, and three
indicators of IEG, DEG and VIP were defined in order to constructed a novel feature
selection algorithm based on PLS, finally the statistical learning theory was introduced,
some SVM algorithms were come true and achieved thorough mining in Generalized
Small-Sample.

At the end of article, it attempted the information fusion of PLS and SVM on
small-samples. Using the instance of cancer subtype microarray data classification, it
achieved the two-category and multi-classification application on PLS and SVM, and
simulated the regression problem based on PLSand SYM. And it realized the mining
in small-sample.

Chapter | it introduced datistical methods and data mining and its relation, The
concept of Generalized Small-Sample was proposed and the data mining of it was
studied, at the same time it presented chiefly work on this paper.

Chapter I it reviewed the methods of classical statistics and related theories of the
data mining, and it pointed out the fault of algorithms on Small-Samples, and the
statistical inference in Small-Samples was optimized.

Chapter 111 it studied the mathematic model and algorithms of PLS regression
based on data mining in Small-Sample and the corresponding implement steps.

Chapter IV it introduced statistical learning theory, and some SVM algorithms and
implementation were discussed. The data mining in Small-Samples was realized.

Chapter V it attempted the information fusion of Small-Samples based on PLS and
SVM. Using the instance of cancer subtype microarray data classification, it achieved
the two-category and multi-classification application on PLS and SVM, and simulated
the regression problem based on PLS and SVM.

Key words: Generalized Small-Sample; Partial Least-Squares (PLS); Support Vector
Machines (SVYM); Cancer Subtype Microarray Data
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