
Abstract
Statistics has been vital to the development of civilization. From 
ancient to modern times Statistics has been fundamental to 
advances in Computer science and IT. Developments in modern 
Statistics have been driven by a number of motivations that can 
be categorized into the solution of a difficult problem and the 
creation of new theory enlarging the fields of applications of 
Statistics. Very often the solution of a concrete difficult problem 
is based on the creation of a new statistical theory. This paper is 
discussing the current role of Statistics in the emerging fields of 
Computer Science.
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I. Role of Statistics in Software Engneering
Software engineering aims to develop methodologies and 
procedures to control the whole software development process.
1. Design of Experiments (DOE) uses statistical techniques to 

test and construct models of engineering components and 
systems. 

2. Quality control and process control use statistics as a tool 
to manage conformance to specifications of manufacturing 
processes and their products. 

3. Time and methods engineering uses statistics to study 
repetitive operations in manufacturing in order to set 
standards and find optimum (in some sense) manufacturing 
procedures. 

4. Reliability engineering uses statistics to measures the ability 
of a system to perform for its intended function (and time) 
and has tools for improving performance. 

5. Probabilistic design uses statistics in the use of probability 
in product and system design.

II. Role of Statistics in Data Mining Techniques
The traditional mathematical statistics, for a long time applying 
for the role of the basic tool of data analysis, clearly gave up in 
front of the problems coming into existence. The main reason – 
the concept of the mean of retrieval that leads to the operations 
on the fictitious values. The techniques of mathematical statistics 
proved to be useful mainly for the verification of preliminary 
defined hypotheses (verification-driven data mining) and for 
the ‘rough’ research analysis that forms the basis of operative 
analytical data processing (online analytical processing, OLAP). 
At the same time the strong correlation exists between data 
mining and statistical methods, because statistical methods can 
be divided into the similar categories as data mining techniques: 
dependence methods and interdependence methods .The objective 
of the dependence methods is to determine whether the set of 
independent variables affects the set of dependent variables 
individually and/or jointly. That is, statistical techniques only 
test for the presence or absence of relationships between the two 
sets of variables.  Statistical methods for analyzing these types of 

data sets are called interdependence methods. The classification 
of the data mining and statistical methods is the following: 

1. Data Mining
- Predictive techniques: Classification, Regression.
- Discovery techniques: Association Analysis, Sequence Analysis, 
Clustering.
2. Statistical methods
- Dependence methods: Discriminant analysis, Logistic 
regression.
- Interdependence methods: Correlation analysis, Correspondence 
analysis, Cluster analysis

A variety of techniques have been developed over the years 
to explore for and extract information from large data sets. 
At the end of the 1980s a new discipline, named data mining, 
emerged. Traditional data analysis techniques often fail to 
process large amounts of data efficiently. Data mining is the 
process of discovering valid, previously unknown, and ultimately 
comprehensible information from large stores of data [1]. Data 
Mining is the process of extracting knowledge hidden in large 
volumes of raw data. Data mining automates the process of finding 
relationships and patterns in raw data and delivers results that 
can be either utilized in an automated decision support system 
or assessed by a human analyst. Modern computer data mining 
systems self-learn from the previous history of the investigated 
system, formulating and testing hypotheses about the rules which 
this system obeys. In general, data mining techniques can be 
divided into two broad categories: predictive data mining and 
discovery data mining. Predictive data mining is applied to a range 
of techniques that find relationship between a specific variable 
(called target variable) and the other variables in your data. The 
following are examples of predictive mining techniques:

3. Classification is about assigning data records into pre-defined 
categories. In this case the target variable is the category and the 
techniques discover the relationship between the othervariables 
and the category.

4. Regression is about predicting the value of a continuous variable 
from the other variables in a data record. The most familiar value 
prediction techniques include linear and polynomialregression.

Discovery data mining is applied to range of techniques that find 
patterns inside your data
without any prior knowledge of what patterns exist. The following 
are examples of discovery mining techniques:

5. Clustering is the term for range of techniques, which attempts 
to group data records on the basis of how similar they are.

6. Association and sequence analysis describes a family of 
techniques that determines relationship between data records.
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III. Role of Statistics in Bioinformatics with the help of 
Computers
Today when the collection of biological data has been increasing 
at explosive rate,the processing of these data is needed.It would 
be extremely valuable if the specialist who know what the data 
mean were also able to imagine ways to collect,process and exploit 
these data. Biological scientists should note that concepts from 
computer science,discrete mathematics and statistics are being 
used increasingly to study and describe biological systems. 
Bioinformatics is the application of computational tools and 
techniques to the management and analysis of biological data 
[3].The term bioinformatics is relatively new and it is related to 
“computational biology”.bioinormatics would not be possible 
without advances in computer hardware and software:analysis of 
algorithms,data structures and software engineering.One reason 
why computer scients are attracted to molecular biology is that the 
way information is encoded in DNA is in same way similar to the 
way it is coded in computers.While computer in basic level deals 
with zeroes and ones (bits),DNA carries information as chains of 
molecules (nucleotides).
Besides data analysis is seen is most important area of microarray 
bioinformatics.Statistical analysis for diferently expressed genes 
are best carried out via hypothesis test rather than using a simple 
fold ratio threshold.More complex data may require analysis via 
ANOVA or general linear models.
It was well understood that computing would play a vital role in 
the future progress of statistics.Access to elaborate algorithms 
on computers increased the awareness of more recent statistical 
methods.According to definition proposed by A.Westlake 
“Computational statistics is related to the advance of statistical 
theory and methods through the use of computational methods.This 
include both the computation to explore theories and methods,and 
development of algorithms to make idea available to users.”

IV. Role Of Statistics In Neural Network
Traditionally, the term neural network had been used to refer to a 
network or circuit of biological neurons; the modern  term  refers to 
artificial neural networks which are composed of artificial neurons 
or nodes. Thus the term has two distinct usages:
1. Biological neural networks are made up of real biological 

neurons that are connected or functionally related in the 
peripheral nervous system or the central nervous system. In 
the field of neuroscience, they are often identified as groups 
of neurons that perform a specific physiological function in 
laboratory analysis. 

2. Artificial neural networks are made up of interconnecting 
artificial neurons (programming constructs that mimic the 
properties of biological neurons). Artificial neural networks 
may either be used to gain an understanding of biological 
neural networks, or for solving artificial intelligence problems 
without necessarily creating a model of a real biological 
system. The real, biological nervous system is highly complex 
and includes some features that may seem superfluous based 
on an understanding of artificial networks. 

The concept of neural networks started in the late 1800s as an 
effort to describe how the human mind performed.
The Austrian School of economics theory of spontaneous 
order was explained by Murray Rothbard to have been first 
realised by Zhuangzi (Chuang Tzu) who said, "Good order 
results spontaneously when things are let alone." In the brain 
spontaneous order arises out of decentralized networks of simple 
units (neurons). In the late 1940s Donald Hebb made one of the 

first hypotheses of learning with a mechanism of neural plasticity 
called Hebbian learning. Hebbian learning is considered to be a 
'typical' unsupervised learning rule and its later variants were early 
models for long term potentiation [2]. These ideas started being 
applied to computational models in 1948 with Turing's B-type 
machines and the perceptron.
The perceptron is essentially a linear classifier for classifying 
data x € Rn specified by parameters w € Rn, b € R and an output 
function f = w'x + b. Its parameters are adapted with an ad-hoc 
rule similar to stochastic steepest gradient descent. Because the 
inner product is a linear operator in the input space, the Perceptron 
can only perfectly classify a set of data for which different classes 
are linearly separable in the input space, while it often fails 
completely for non-separable data. While the development of the 
algorithm initially generated some enthusiasm, partly because of 
its apparent relation to biological mechanisms, the later discovery 
of this inadequacy caused such models to be abandoned until the 
introduction of non-linear models into the field.

Fig. 1 :
The rediscovery of the backpropagation algorithm was probably 
the main reason behind the repopularisation of neural networks 
after the publication of "Learning Internal Representations by Error 
Propagation" in 1986 (Though backpropagation itself dates from 
1969). The original network utilised multiple layers of weight-sum 
units of the type f = g(w'x + b), where g was a sigmoid function 
or logistic function such as used in logistic regression.
            Binary Sigmoidal
                                             g(x)=1/1+e-λx
            The range of sigmoidal function is 0 and 1.
                 Bipolar Sigmoidal
                                          g(x)=1- e-λx/ 1+e-λx
               The range of sigmoidal function here is -1 and +1.                                    
 Training was done by a form of stochastic Gradient descent. The 
employment of the chain rule of differentiation in deriving the 
appropriate parameter updates results in an algorithm that seems 
to 'backpropagate errors', hence the nomenclature. However it is 
essentially a form of gradient descent. Determining the optimal 
parameters in a model of this type is not trivial, and steepest 
gradient descent methods cannot be relied upon to give the solution 
without a good starting point. In recent times, networks with the 
same architecture as the backpropagation network are referred 
to as Multi-Layer Perceptrons. This name does not impose any 
limitations on the type of algorithm used for learning.
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V. Role of Statistics in Simulation
Simulation is used in many contexts, such as simulation of 
technology for performance optimization, safety engineering, 
testing, training, education, and video games. Training simulators 
include flight simulators for training aircraft pilots. Simulation 
is also used for scientific modeling of natural systems or human 
systems in order to gain insight into their functioning. Simulation 
can be used to show the eventual real effects of alternative 
conditions and courses of action. Simulation is also used when the 
real system cannot be engaged, because it may not be accessible, 
or it may be dangerous or unacceptable to engage, or it is being 
designed but not yet built, or it may simply not exist. There is a 
major role of statistics to create a discrete –event simulation and 
queuing system in simulation.
1) The purpose of creating a discrete-event simulation is to 
improve understanding of the underlying system being modeled 
or to use simulation results to help make decisions about the 
underlying system. Numerical results gathered during simulation 
can be important tools.You decide how to design a simulation 
model that adequately describes the underlying system, you decide 
how to design the statistical measures that you will use to learn 
about the system. Some questions to consider are:
Which statistics are meaningful for your investigation or decision? 
For example, if you are trying to maximize efficiency, then what is 
an appropriate measure of efficiency in your system? As another 
example, does a mean give the best performance measure for 
your system, or is it also worthwhile to consider the proportion 
of samples in a given interval?
How can you compute the desired statistics? For example, do 
you need to ignore any transient effects, does the choice of initial 
conditions matter, and what stopping criteria are appropriate for 
the simulation?
To ensure sufficient confidence in the result, how many simulation 
runs do you need? One simulation run, no matter how long, is 
still a single sample and probably inadequate for valid statistical 
analysis.
2)  Some systems rely on statistics to influence the dynamics. 
For example, a queuing system with discouraged arrivals has a 
feedback loop that adjusts the arrival rate throughout the simulation 
based on statistics reported by the queue and server, as illustrated 
in the Queuing System with Discouraged Arrivals demo.
When you create simulations that use statistical signals to control 
the dynamics, you must have access to the current values of the 
statistics at key times throughout the simulation, not just at the 
end of the simulation. Some questions to consider while designing 
your model are:
Which statistics are meaningful, and how should they influence 
the dynamics of the system?
How can you compute the desired statistics at the right times during 
the simulation? It is important to understand when SimEvents 
blocks update each of their statistical outputs and when other 
blocks can access the updated values. 
Do you need to account for initial conditions or extreme values in 
any special way? For example, if your control logic involves the 
number of entities in a queue, then be sure that the logic is sound 
even when the queue is empty or full. Will small perturbations result 
in large changes in the system's behavior? When using statistics 
to control the model, you might want to monitor those statistics 
or other statistics to check whether the system is undesirably 
sensitive to perturbations.

VI. Conclusion

The Statistics encompasses a wide range of research areas. 
The future of the World Wide Web (www) will depend on the 
development of many new statistical ideas and algorithms, and 
will have to develop ever more secure cryptographic schemes and 
thus new developments from number theory, algebraic geometry, 
and dynamical systems, as well as other fields.
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