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Abstract - Increasingly with the rapid development of technology also there are various s o p h i s t i c a t e d
software which enable us to solve problems in various spheres of our life. Today, thanks to various software
and methods that are discover a long time ago, we manage to solve various problems and dangers that may
threaten us, so today thanks to these software, different methods we can predict any danger that our work
may be threatened in the future. With the introduction of sophisticated software, there is a need also for new
terms where it will be stored these data because we know that software cann ot function if it does not have
the most significant part and that is database. Firstly, we will introduce some terms that are related with our
topic such as, some brief description of Big Data, Data Warehouses, Data Mining and their classification and
finally also will do the particular analysis for Regression technique (linear and multiple regression) and our
approach regarding a prototype and how can be used and for what reasons regression techniques giving
explanations with concrete examples. Regression as technique although is predictive technique, but based on
analyzes conducted to reach the conclusion most scientists, they have concluded that the reliability percentage
is around 95%. Through our paper we will try to demonstrate this scale of reliability through concrete examples.
Keywords: Predictive modeling, Data warehouses, Simple and Multiple Regression, Data Mining.

I.

INTRODUCTION

Predictive modeling is a name given to a collection of mathematical techniques having in common the goal of
finding a mathematical relationship between a target, response, or “dependent” variable and various predictor or
“independent” variables with the goal in mind of measuring future values of those predictors and inserting them
into the mathematical relationship to predict future values of the target variable. Because t h e s e
r e l a t i o n s h i p s a r e n e v e r p e r f e c t i n practice, it is desirable to give some measure of uncertainty for the
predictions, typically a prediction interval that has some assigned level of confidence like 95%.
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Regression analysis establishes a relationship between a dependent o r outcome variable and a set of predictors.
Regression, as a data mining technique, is supervised learning. Supervised learning part it i on s th e da t a ba s e into
training and validation data. The techniques used in this research were simple linear regression and multiple
linear regression. Some distinctions between the use of regression in statistics verses data mining are: in
statistics The data is a sample from a population , but in Data Mining The data is taken from a large database
(e.g. 1 million records). Also in statistics The regression model is constructed from a sample, but in Data
Mining the regression model is constructed from a portion of the data (training data). Predictive analytics
encompasses a variety of techniques from statistics, data mining and game theory that analyze current
and historical facts to make predictions about future events. The variety of techniques is usuall y divided in
three categories: predictive models, descriptive models and decision models.
Predictive models look for certain relationships and patterns that usually lead to a certain behavior, point to
fraud, predict system failures, assess credit worthiness, and so forth. By determining the explanatory
variables, you can predict outcomes in the dependent variables.
Descriptive models aim at creating segmentations, most often used to classify customers based on for instance
socio-demographic characteristics, life cycle, profitability, product preferences and so forth. Where predictive
models focus on a specific event or behavior, descriptive models identify as many different relationships as
possible. Lastly, there are decision models that use optimization techniques to predict results of decisions. This
branch of predictive analytics leans particularly heavily on operations research, including areas such as resource
optimization, route planning and so forth.

II.

DATA MINING

It is no surprise that data mining, as a truly interdisciplinary subject, can be defined in many different ways. To
refer to the mining of gold from rocks or sand, we say gold mining instead of rock or sand mining. Analogously,
data mining should have been more appropriately named “knowledge mining from data,” which is unfortunately
somewhat long. However, the shorter term, knowledge mining may not reflect the emphasis on mining from
large amounts of data. Nevertheless, mining is a vivid term characterizing the process that finds a small set of
precious nuggets from a great deal of raw material (Figure 1.3). Thus, such a misnomer carrying both “data”
and “mining” became a popular choice. In addition, many other terms have a similar meaning to data mining—for
example, knowledge mining from data, knowledge extraction, data/pattern analysis, data archaeology, and data
dredging. Many people treat data mining as a synonym for another popularly used term, knowledge discovery from
data, or KDD, while others view data mining as merely an essential step in the process of knowledge discovery.
The knowledge discovery process is shown in Figure 1 as an iterative sequence of the following steps:
 Data cleaning (to remove noise and inconsistent data)
 Data integration (where multiple data sources may be combined)
 Data selection (where data relevant to the analysis task are retrieved from the database)
 Data transformation (where data are transformed and consolidated into forms appropriate for mining by
performing summary or aggregation operations)4
 Data mining (an essential process where intelligent methods are applied to extract data patterns)
 Pattern evaluation (to identify the truly interesting patterns representing knowledge based on
interestingness measures)
 Knowledge presentation (where visualization and knowledge representation techniques are used to present
mined knowledge to users).
Steps 1 through 4 are different forms of data preprocessing, where data are prepared for mining. The data
mining step may interact with the user or a knowledge base. The interesting patterns are presented to the user
and may be stored as new knowledge in the knowledge base. The preceding view shows data mining as one step
in the knowledge discovery process, albeit an essential one because it uncovers hidden patterns for evaluation.
However, in industry, in media, and in the research milieu, the term data mining is often used to refer to the
entire knowledge discovery process (perhaps because the term is shorter than knowledge discovery from data).
Therefore, we adopt a broad view of data mining functionality: Data mining is the process of discovering
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interesting patterns and knowledge from large amounts of data. The data sources can include databases, data
warehouses, the Web, other information repositories, or data that are streamed into the system dynamically.
The development of Information Technology has generated large amount of databases and huge data in various
areas. The research in databases and information technology has given rise to an approach to store and manipulate
this precious data for further decision making. Data mining is a process of extraction of useful information
and patterns from huge data. It is also called as knowledge discovery process, knowledge mining from
data, knowledge extraction or data/pattern analysis.

Figure 1. Process of knowledge discovery process

A. DATA MINING ALGORITHMS AND TECHNIQUES
Various algorithms and techniques like Classification, Clustering, Regression, Artificial Intelligence, Neural
Networks, Association Rules, Decision Trees, Genetic Algorithm, Nearest Neighbor method etc., are used for
knowledge discovery from databases.
A.1.CLASSIFICATION
Classification is the most commonly applied data mining technique, which employs a set of pre- classified
examples to develop a model that can classify the population of records at large. Fraud detection and credit risk
applications are particularly well suited to this type of analysis. This approach frequently employs decision tree
or neural network- based classification algorithms. The data classification process involves learning and
classification. In Learning the training data are analyzed by classification algorithm. In classification test data are
used to estimate the accuracy of the classification rules. If the accuracy is acceptable the rules can be applied
to the new data tuples. For a fraud detection application, this would include complete records of both fraudulent
and valid activities determined on a record-by-record basis. The classifier-training algorithm uses these preclassified examples to determine the set of parameters required for proper discrimination. The algorithm then
encodes these parameters into a model called a classifier. Types of classification models:
 Classification by decision tree induction
 Bayesian Classification
 Neural Networks
 Support Vector Machines (SVM)
 Classification Based on Associations
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A.2. CLUSTERING
Clustering can be said as identification of similar classes of objects. By using clustering techniques we can further
identify dense and sparse regions in object space and can discover overall distribution pattern and correlations
among data attributes. Classification approach can also be used for effective means of distinguishing groups or
classes of object but it becomes costly so clustering can be used as preprocessing approach for attribute subset
selection and classification. For example, to form group of customers based on purchasing patterns, to categories
genes with similar functionality. Types of clustering methods
 Partitioning Methods
 Hierarchical Agglomerative (divisive) methods
 Density based methods
 Grid-based methods
 Model-based methods
A.3. PREDICATION
Regression technique can be adapted for predication. Regression analysis can be used to model the relationship
between one or more independent variables and dependent variables. In data mining independent variables are
attributes already known and response variables are what we want to predict. Unfortunately, many real-world
problems are not simply prediction. For instance, sales volumes, stock prices, and product failure rates are all very
difficult to predict because they may depend on complex interactions of multiple predictor variables. Therefore,
more complex techniques (e.g., logistic regression, decision trees, or neural nets) may be necessary to forecast
future values. The same model types can often be used for both regression and classification. For example, the
CART (Classification and Regression Trees) decision tree algorithm can be used to build both classification trees
(to classify categorical response variables) and regression trees (to forecast continuous response variables).
Neural networks too can create both classification and regression models. Types of regression methods:
 Linear Regression
 Multivariate Linear Regression
 Nonlinear Regression
 Multivariate Nonlinear Regression
A.4. ASSOCIATION RULE
Association and correlation is usually to find frequent item set findings among large data sets. This type of finding
helps businesses to make certain decisions, such as catalogue design, cross marketing and customer shopping
behavior analysis. Association Rule algorithms need to be able to generate rules with confidence values less than
one. However the number of possible Association Rules for a given dataset is generally very large and a high
proportion of the rules are usually of little (if any) value. Types of association rule:
 Multilevel association rule
 Multidimensional association rule
 Quantitative association rule
A.5. NEURAL NETWORKS
Neural network is a set of connected input/output units and each connection has a weight present with it. During
the learning phase, network learns by adjusting weights so as to be able to predict the correct class labels of the
input tuples. Neural networks have the remarkable ability to derive meaning from complicated or imprecise data
and can be used to extract patterns and detect trends that are too complex to be noticed by either humans or other
computer techniques. These are well suited for continuous valued inputs and outputs. For example handwritten
character reorganization, for training a computer to pronounce English text and many real world business
problems and have already been successfully applied in many industries. Neural networks are best at identifying
patterns or trends in data and well suited for prediction or forecasting needs. Types of neural networks: Back
Propagation.
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III.

DATA WAREHOUSES

Suppose that A-Electonics is a successful international company with branches around the world. Each branch
has its own set of databases. The president of A-Electonics has asked you to provide an analysis of the company’s
sales per item type per branch for the third quarter. This is a difficult task, particularly since the relevant data are
spread out over several databases physically located at numerous sites. If A-Electonics had a data warehouse, this
task would be easy. A data warehouse is a repository of information collected from multiple sources, stored
under a unified schema, and usually residing at a single site. Data warehouses are constructed via a process of data
cleaning, data integration, data transformation, data loading, and periodic data refreshing. Figure 2 shows the
typical framework for construction and use of a data warehouse for A-Electonics. To facilitate decision making,
the data in a data warehouse are organized around major subjects (e.g., customer, item, supplier, and activity). The
data are stored to provide information from a historical perspective, such as in the past 6 to 12 months, and are
typically summarized. For example, rather than storing the details of each sales transaction, the data warehouse
may store a summary of the transactions per item type for each store or, summarized to a higher level, for each
sales region. A data warehouse is usually modeled by a multidimensional data structure, called a data cube, in
which each dimension corresponds to an attribute or a set of attributes in the schema, and each cell stores the value
of some aggregate measure such as count or sum(sales amount).

Figure 2. Typical framework of a data warehouse for A-Electonics

A data cube provides a multidimensional view of data and allows the pre- computation and fast access of
summarized data. By providing multidimensional data views and the pre- computation of summarized data, data
warehouse systems can provide inherent support for OLAP. Online analytical processing operations make use of
background knowledge regarding the domain of the data being studied to allow the presentation of data at
different levels of abstraction. Such operations accommodate different user viewpoints. Examples of OLAP
operations include drill-down and roll-up, which allow the user to view the data at differing degrees of
summarization. For instance, we can drill down on sales data summarized by quarter to see data summarized by
month. Similarly, we can roll up on sales data summarized by city to view data summarized by country.
Although data warehouse tools help support data analysis, additional tools for data mining are often needed for
in-depth analysis. Multidimensional data mining (also called exploratory multidimensional data mining) performs
data mining in multidimensional space in an OLAP style. That is, it allows the exploration of multiple
combinations of dimensions at varying levels of granularity in data mining, and thus has greater potential for
discovering interesting patterns representing knowledge.
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IV. LINEAR AND MULTIPLE REGRESSION AND OUR APPROACH
In statistics prediction is usually synonymous with regression of some form. There are a variety of different types
of regression in statistics but the basic idea is that a model is created that maps values from predictors in such a
way that the lowest error occurs in making a prediction. The simplest form of regression is simple linear regression
that just contains one predictor and a prediction. The relationship between the two can be mapped on a two
dimensional space and the records plotted for the prediction values along the Y axis and the predictor values along
the X axis. The simple linear regression model then could be viewed as the line that minimized the error rate
between the actual prediction value and the point on the line (the prediction from the model). Graphically this
would look as it does in Figure 1.3. The simplest form of regression seeks to build a predictive model that is a
line that maps between each predictor value to a prediction value. Of the many possible lines that could be drawn
through the data the one that minimizes the distance between the line and the data points is the one that is
chosen for the predictive model. On average if you guess the value on the line it should represent an acceptable
compromise amongst all the data at that point giving conflicting answers. Likewise if there is no data available
for a particular input value the line will provide the best guess at a reasonable answer based on similar data.

Figure 3. Linear regression is similar to the task of finding the line that minimizes the total distance to a set of data.

The predictive model is the line shown in Figure 3. The line will take a given value for a predictor and map it
into a given value for a prediction. The actual equation would look something like: Prediction = a + b * Predictor.
Which is just the equation for a line Y= a + bX. As an example for a bank the predicted average consumer bank
balance might equal $1,000 + 0.01 * customer’s annual income. The trick, as always with predictive modeling, is
to find the model that best minimizes the error. The most common way to calculate the error is the square of the
difference between the predicted value and the actual value. Calculated this way points that are very far from the
line will have a great effect on moving the choice of line towards themselves in order to reduce the error. The
values of a and b in the regression equation that minimize this error can be calculated directly from the data
relatively quickly.
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A statistical tool that allows you to examine how multiple independent variables are related to a dependent
variable. Once you have identified how these multiple variables relate to your dependent variable, you can take
information about all of the independent variables and use it to make much more powerful and accurate
predictions about why things are the way they are. This latter process is called “Multiple Regression”.
In this paper we will present to you ,some analysis made for a specific prototype, respectively analysis of profit
in a particular shop where initially we have provided information regarding the number of sales of certain
products (in this case we receive only 4 types of products), and then doing the regression analysis and when we
have regression table with specific information we can much easier predict how much profit we will have in
specific day with certain number of sales of given products. Below we have given table of products and profits
from the analysis made in a designated enterprise over a week and the data are as follows:

Table1. Tables with data with the number of sold products and profit
Day

Profit

1

$
7,378.40
$
7,284.00
$
6,395.80
$
3,070.70
$
7,280.00
$
7,493.60
$
6,378.00

2
3
4
5
6
7

Prod. 1

Prod. 2

Prod. 3

Prod. 4

356

432

356

456

324

456

324

456

432

356

326

344

563

106

108

108

500

400

300

450

356

450

360

456

308

308

456

338

From the table above we see that analyzes are made with one week ( seven day) , and there are given only 4
different products, and the profit from the same products . Almost we already have the data table, with
information of given products, now we can find regression of these product in comparison with profit. Why we
need to find a regression technique? Regression technique is predictive technique, but with high level of
reliability ( 95 %) , so if we would like to know one day how will be profit from a certain number of sold
products must use this method . To find the regression method is not easy, because we need to make various
mathematical calculations, but such a thing thanks to the different software can find much easier so we will
not lose time in finding different relations to achieve regression but will give tables from found multiple
regression and thereafter shall give the relation of multiple regression and how we can use it in practice for
finding in this case a profit from sold different products. Regression informations in form of table found by the
data we have in Table 1, are:
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Table 2 . Regression statistics

From table 2 already we have all information that we need to calculate regression to predict a certain
number of products sold in a particular period but before we give a concrete example we must initially
give the overall equation for finding multiple regression. The equation that equation which enables us
regression calculation, respectively, respectively Y= β0 + β1x1 + β2x2 +···+ βpxp + ε, where ε, the
“noise” variable, is a Normally distributed random variable with mean equal to zero and standard
deviation σ whose value we do not know.
We also do not know the values of the coeﬃcients β0,β1,β2,...,βp.
We estimate all these (p +2) unknown values from the available data. The data consist of n rows of
observations also called cases, which give us values yi,xi1,xi2,...,xip; i =1,2,...,n. The estimates for the β
coeﬃcients are computed so as to minimize the sum of squares of diﬀerences between the ﬁtted
(predicted) values at the observed values in the data.
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Now the question is why we need all these calculations. All these calculations are related to each other i.e.
all calculation are found sequentially But thanks to the software we are not entered at all in mathematical
calculations but will use them ready.
So if the we want to know how much will be profit from our products ,i.e. if we want to know how much will
be profit if we sell for example 500 of product A , 450 of product B , 356 of product C and 452 of product D .
So with the equation above these numbers are x values, so x1 =500 , x2 =450 , x3 =356 and x4 =452 . And coefficient
β0 , β1 ,β2 ,β3 and β4 we take from table 2. So the number β0= 2.73E-12, β1=2.5 ,β2=5.4 ,β3=4.5 and β4 =5.6 . So
after already we have all the necessary variables we can calculate profitability based on the formula and we have :
Y = 2.73E-12 + 2.5 * 500 + 5.4 * 450 + 356*4.5 +
452*5.6 = 7813.2 . So from the result we can conclude that , if one day we sell so products as we describe , the
profit will be 7,813.20 $ where if we make a more precise analysis we will conclude that these result even they
are prediction but are 99% sure. So we can say that regression is one of the predictive methods that enable to
predict a result under some certain parameters but with a high degree of reliability (around 95% are credible results) .

V.

CONCLUSION

Although there are not just one or two types of regression but we have more types, we have illustrated only two of
them which are associated with the analysis of our prototype. We tried to present briefly and clearly before you
regression analysis with aim how to use and for what purpose to use regression techniques in the future. To be
successful in various businesses we should do a lot of analyses to be sure that our business will go properly in the
future. Among these analyses and techniques is also regression, through which we manage to predict some
phenomenon but based on some other phenomenon. This means that for the regression techniques we must have
independent variables to find the dependent variables. This is related with that of example which we illustrate
before you, where to find how can be profit one day, we must have the number of sold products. Our next job
is to make other analysis related with predictive models, where will provide analysis and concrete examples of
how these types of models used in practical forecasting and what benefit we have of them.
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