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Abstract- Software development is often perceived as a unique
activity, residing at the boundary of the technical world and
the world of the developer's individuality. To fully understand
the phenomena occurring during the software development, a
researcher should address the technical, as well as "people
problems™ associated with the development of software.

We develop various statistical methods important for
multidimensional genetic data analysis. Theorems justifying
application of these methods are established. We concentrate
on the multifactor dimensionality reduction, logic regression,
random forests, stochastic gradient boosting along with their
new modifications. We use complementary approaches to
study the risk of complex diseases such as cardiovascular
ones. The roles of certain combinations of single nucleotide
polymorphisms and non-genetic risk factors are examined. To
perform the data analysis concerning the coronary heart
disease and myocardial infarction the Lomonosov Moscow
State University supercomputer “Chebyshev” was employed.
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I INTRODUCTION
Foundations of Statistical Analyses and Applications

The analysis of real data by means of statistical methods
with the aid of a software package common in industry and
administration will certainly be part of a future professional
work of many students in mathematics or mathematical
statistics.

Commonly there is no natural place in a traditional
curriculum for mathematics or statistics, where a bridge
between theory and practice fits into. On the other hand,
the demand for an education designed to supplement
theoretical training by practial experience has been rapidly
increasing.

There exists, consequently, a bit of a dichotomy between
theoretical and applied statistics, and this book tries to
straddle that gap. It links up the theory of a selection of
statistical procedures used in general practice with their
application to real world data sets using the statistical
software package SAS (Statistical Analysis System). These
applications are intended to illustrate the theory and to
provide, simultaneously, the ability to use the knowledge
effectively and readily in execution.
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An introduction to SAS is given in an appendix of the
book. Eight chapters present theory, sample data and SAS
realization to topics such as regression analysis, categorial
data analysis, analysis of variance, discriminant analysis,
cluster analysis and principal components.

Statistical analysis is a component of data analytics. In the
context of business intelligence (BI), statistical analysis
involves collecting and scrutinizing every single data
sample in a set of items from which samples can be drawn.

Statistical analysis can be broken down into five discrete
steps, as follows:

e Describe the nature of the data to be analyzed.

o Explore the relation of the data to the underlying
population.

e Create a model to summarize understanding of
how the data relates to the underlying population.

e  Prove (or disprove) the validity of the model.

o Employ predictive analytics to run scenarios that
will help guide future actions.

The goal of statistical analysis is to identify trends. A retail
business, for example, might use statistical analysis to find
patterns in unstructured and semi-structured customer data
that can be usedto create a more positive customer
experience and increase sales.

An accessible introduction to performing meta-analysis
across various areas of research

The practice of meta-analysis allows researchers to obtain
findings from various studies and compile them to verify
and form one overall conclusion. Statistical Meta-Analysis
with  Applications presents the necessary statistical
methodologies that allow readers to tackle the four main
stages of meta-analysis: problem formulation, data
collection, data evaluation, and data analysis and
interpretation. Combining the authors' expertise on the
topic with a wealth of up-to-date information, this book
successfully introduces the essential statistical practices for
making thorough and accurate discoveries across a wide
array of diverse fields, such as business, public health,
biostatistics, and environmental studies.
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Two main types of statistical analysis serve as the
foundation of the methods and techniques: combining tests
of effect size and combining estimates of effect size.
Additional topics covered include:

Meta-analysis regression procedures
Multiple-endpoint and multiple-treatment studies
The Bayesian approach to meta-analysis
Publication bias

Statistical Methods of SNP Data Analysis and

Applications

Various statistical methods important for genetic analysis
are considered and developed. Namely, we concentrate on
the multifactor dimensionality reduction, logic regression,
random forests and stochastic gradient boosting. These
methods and their new modifications, e.g., the MDR
method with ”independent rule”, are used to study the risk
of complex diseases such as cardiovascular ones. The roles
of certain combinations of single nucleotide
polymorphisms and external risk factors are examined. To
perform the data analysis concerning the ischemic heart
disease and myocardial infarction the supercomputer SKIF
”Chebyshev” of the Lomonosov Moscow State University
was employed.We believe that it is appropriate to extend
the research tools commonly used in engineering and
computer science with those applied in the sciences
oriented at studying people. We recognize that the research
tools used in psychology and medicine may not be fully
applicable and not even completely transferable to the field
of software engineering. However, we believe that, in the
combination with other research tools, they could help our
understanding of the problems associated with software
development. In this paper we present one of our first
attempts to apply one of such methodologies to the
software measures data. We applied the technique of
"weighted estimators of common correlation” to 100 Java
public domain projects. The results showed that the
weighted estimators technique produces high correlation
between data where relationship does exist. The technique
does not introduce spurious correlation between data that
does not have any relationship

Applications of the weighted estimator’s technique to
software engineering data

We now apply the above approach to a number of samples
of software engineering data. We have data for 100 public
domain software engineering projects written in Java.
These projects have already been analyzed individually
using a standard correlation analyses between many

Attributes of interest. We now take three of the
relationships that we have studied and present them here as
inputs to a meta-analytical study using the weighted
estimators of a common correlation approach. The first two
relations are meant to demonstrate the accuracy of the

meta-analytical method in finding relationships between
data that is already known to have a

relationship, thus avoiding a type | error. These
relationships are the cyclomatic complexity versus the lines
of code and the lines of code versus the weighted method
count (WMC) The last relationship is meant to show that
the technique also avoids a type Il error, that is it does not
detect spurious correlations between unrelated data.

CONCLUSION

The results of our experiment in meta-analysis of software
measurement data indicates that such techniques may be
applicable to the research in software engineering, despite
the problem of the data most likely not being homogenous
However, research in other fields indicates that is unlikely
to be the case. Meta-analytic techniques are widely used
statistical tools in other disciplines, especially in
psychology and medicine. Due to the peculiar nature of
software development, researchers in this field have to deal
with the technological and behavioral problems. We
believe that the applicability of statistical meta-analysis to
empirical software engineering should be further
investigated in search for the limits of their application.

We tested the applicability of the "weighted estimator of a
common correlation” technique to software measurement
data. The data came from the public domain and not
necessarily from the same development environment. Our
results show that this technique avoids both, type | and type
Il errors. In the light of the published research on the
applicability of meta-analysis to software measurement
data we conclude that further analysis is needed to provide
guidance and determine the limitations in applying meta-
analytic techniques to empirical software engineering
research.
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