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Abstract - Database is a technology for data loading, storing, manipulating, querying, sharing and controlling. 

Leading-edge technology areas, such as data warehousing, web-based applications, object oriented databases, 

distributed databases, and front end tools are being increasingly utilized by organizations to manage large volume 

of generated data and information like a Data Mining. This paper explores various statistics methods related with 

data exploration. Data Exploration is mainly dependent upon the factors like (A) Summary statistics (B) 

Visualization (C) Online Analytical Processing (OLAP). Thus Data exploration is quite useful to understand the 

trend, behavior of data and information provided by data mining techniques. 
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1. Volumes of Data – The Biggest Challenge 

 The largest challenge a data miner may face is the 

sheer volume of data in the warehouse. 

 It is quite important, then, that summary data also 

be available to get the analysis started. 

 A major problem is that this sheer volume may 

mask the important relationships the analyst is 

interested in. 

 The ability to overcome the volume and visualize 

the data becomes quite      important. 

2. What is Data Mining  

words asin simpleData Mining can be define

Extracting useful information from large data sets. 

Data mining is the process of using raw data to infer 

important business relationships. Despite a consensus 

on the value of data mining, a great deal of confusion 

exists about what it is. It is a collection of powerful 

techniques intended for analyzing large datasets. There 

is no single data mining approach, but rather a set of 

techniques that can be used in combination with each 

other.  

One can say that Data mining is the process 

of discovering meaningful new correlations, patterns 

and trends by sifting through large amounts of data 

stored in repositories, using pattern recognition 

technologies as well as statistical and mathematical 

techniques. Data mining is the process of exploration 

and analysis, by automatic or semi-automatic means, 

of large quantities of data in order to discover 

meaningful patterns and rules here automatic and 

semi-automatic means “feeling it shortchanged the 

role of data exploration and analysis”.  

 

3. Introduction of Data Exploration  

D &investigationata Exploration is a preliminary  

data to better understand itstheexploration of

exploration& dimensions. Datacharacteristics

perfectlyselecting thethe activities likeincludes

torequired tools preprocessing or analysis also

recognize the patterns in narrowly focused data.  

The availability of very large volumes of data 

in the electronic form has created a problem of 

deriving from them useful, task-oriented knowledge. 

includewhichtechniques,analysisTraditional data

statistical and numerical methods, are oriented 

primarily toward the extraction of quantitative data 

characteristics, and as such have inherent limitations. 

For example, statistical techniques cannot produce 

conceptual descriptions of dependencies among data 

items or explain reasons why these dependencies exist. 

Nor can they justify found relationships in the form of 

higher-level logic-style descriptions, or draw an 

analogy between the discovered regularity and 

regularity in another domain.  

a dataas above,taskssuchaddressTo

exploration system has to be equipped with a 

substantial amount of background knowledge, and be 

able to perform symbolic reasoning involving that 

knowledge and input data. Unless our data project is 

very narrowly focused on answering a specific 

question determined in advance (in which case it has 

drifted more into the realm of statistical analysis than 

of data mining), an essential part of the job is to 

review and examine the data to see what messages it 

holds.  
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4. Process-Framework in Data Mining  

Although all data mining endeavors are unique, they 

possess a common set of process steps:  

4.1 Infrastructure preparation: choice of hardware 

platform, the database system and one or more mining 

tools  

4.2 Exploration: looking at summary data, sampling 

and applying intuition  

4.3 Analysis: each discovered pattern is analyzed for 

significance and trends 

4.4 Interpretation: Once patterns have been 

discovered and analyzed, the next step is to interpret 

them. Considerations include business cycles, 

seasonality and the population the pattern applies to. 

4.5 Exploitation: this is both a business and a 

technical activity. One way to exploit a pattern is to 

use it for prediction. Others are to package, price or 

advertise the product in a different way.  

5. Data Mining & Data Exploration - Where to 

apply  

Data mining is used in a variety of fields and 

applications. The military might use data mining to 

learn what roles various factors play in the accuracy of 

bombs. Intelligence agencies might use it to determine 

which of a huge quantity of intercepted 

communicati specialistsons are of interest. Security

might use these methods to determine whether a 

packet of network data constitutes a threat. Medical 

researchers might use them to predict the likelihood of 

a cancer relapse.  

6. OpportunitiesandApplication Areas Datain

Mining 

• Marketing: segmentation, customer targeting  

• Finance: investment support, portfolio management 

 • Banking & Insurance: credit and policy approval 

 • Security: fraud detection  

• Science and medicine: hypothesis discovery, 

prediction, classification, diagnosis  

• Manufacturing: process modeling, quality control, 

resource allocation  

patternanalysis,• Engineering: simulation and

recognition, signal processing 

 • Internet: smart search engines, web marketing  

7. Classes of applications of Data Mining  

• Market analysis, target marketing, customer relation 

management, market basket analysis, cross selling, 

market segmentation.  

• Risk analysis  

• Forecasting, customer retention, improved 

underwriting, quality control, competitive analysis.  

• Fraud detection  

Webanddocuments)email,group,• Text (news

analysis.  

aExploration, also encompassingData

broader area of Data Visualization, involves the 

application of various technologies to examining large 

collections of data for structure, patterns, faults, and 

other characteristics. Data Exploration, while related; 

to the large universe of data mining (since it is 

concerned with exposing patterns and relationships in 

the data) take, in general, a more human centered 

approach to this pattern discovery. Exploration 

involves tools and techniques that are used by analysts 

and researchers to retrieve and examine data through 

what is often an interactive and intuitive-based process 

of trial and error. As an approach to understanding 

data, Data Exploration generally involves four broad 

technologies: 

• Statistical descriptions of the data, 

• Structured queries against databases, 

• Multi-dimensional visualization  

• Automatic clustering and organization 

  of data around common features 

 Data Exploration typically centers on content analysis 

in a particular context. Exploration is usually a less 

formal activity than data mining but is often a more 

critically important process for the analyst, engineer, 

architect, and systems developer. 

As with data mining, there are no specifications as to 

how these methodologies are to be implemented. But 

the analogy to actual exploration is very enlightening. 

An exploration is an activity in which any of a great 

number of paths and techniques might be utilized and 

it may take place over a very long period of time. The 

key to managing such an exploration is to be 

organized. Keeping records about the exploration, 

recording your thoughts and ideas along the way, and 

organizing your findings are all important. This is a 

complex undertaking, though possibly very rewarding.  

8. Data Exploration is mainly dependent upon the 

following factors  

(A) Summary statistics 

(B) Visualization 

(C)Online Analytical Processing (OLAP) 
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(A) Summary statistics 

Summary statistics are numbers that summarize 

properties of the data .Summarized properties include 

frequency, location and spread. Most summary 

statistics can be calculated in a single pass through the 

data 

 Examples: location – mean  

Spread - standard deviation  

Frequency and Mode 

The frequency of an attribute value is the percentage 

of time the value occurs in the data set. For example, 

given the attribute ‘gender’ and a representative 

population of people, the gender ‘female’ occurs about 

50% of the time. The mode of an attribute is the most 

frequent attribute value. The notions of frequency and 

mode are typically used with categorical data  

Percentile  

For continuous data, the notion of a percentile is more 

useful. Given an ordinal or continuous attribute x and 

a number p between 0 and 100, the pth percentile is a 

value of x such that p% of the observed values of x are 

less than. For instance, the 50th percentile is the value 

X50% such that 0% of all values of x are less than 

X50%.  

 

Measures of Location: Mean and Median  

The mean is the most common measure of the location 

of a set of points. However, the mean is very sensitive 

to outliers. Thus, the median or a trimmed mean is 

also commonly used.  

 

 

(B) Visualization 

Visualization is the conversion of data into a visual or 

tabular format so that the characteristics of the data 

and the relationships among data items or attributes 

can be analyzed or reported. Visualization of data is 

one of the most powerful and appealing techniques for 

data exploration. – Humans have a well developed 

ability to analyze large amounts of information that is 

presented visually  

–  Can detect general patterns and trends 

– Can detect outliers and unusual patterns 

 

Exploration by Projections  

Example: Global Private Network Activity 

 

Example: An “Enlivened” Risk Analysis Report 

 

 

Representation 

Is the mapping of information to a visual format Data 

objects, their attributes, and the relationships among 

data objects are translated into graphical elements such 

as points, lines, shapes, and colors. 

Example: 

– Objects are often represented as points 

– theTheir attribute values can be represented as

theofposition of the points or the characteristics

points, e.g., color, size, and shape 

– If position is used, then the relationships of points, 

i.e. whether they form groups or a point is an outlier, 

are easily perceived.  

Selection 

It is the elimination or the de-emphasis of certain 

objects and attributes. Selection may involve the 

choosing a subset of attributes 

 – Dimensionality reduction is often used to reduce the 

number of dimensions to two or three 

 – Alternatively, pairs of attributes can be considered  

High 

Activity 
Low Activity 
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may also involve choosing a subset ofSelection

objects 

 – A region of the screen can only show so many 

points 

 – Can sample, but want to preserve points in sparse 

areas  

9. VisualizationFutureComponents of

Applications 

 The data visualization environment links the 

critical components and enables the smooth flow 

of information among the components. 

 In the future, the bounds between computers, 

graphics and human knowledge will become more 

blurred. 

 Many advances in technology will be needed to 

handle the visualization environment of the future.  

Intelligent file systems and data management 

software will contend with thousands of coupled 

storage devices. 

 

Figure1. InformationofMappingConceptual

Architecture 

 

(C) OLAP  

On-Line Analytical Processing (OLAP) was proposed 

by E. F. Codd, the father of the relational database. 

Relational databases put data into tables, while OLAP 

uses a multidimensional array representation. Such 

representations of data previously existed in statistics 

and other fields. There are a number of data analysis 

and data exploration operations that are easier with 

such a data representation.  

10. OLAP Operations 

The key operation of an OLAP is the formation of a 

data cube a data cube is a multidimensional 

representation of data, together with all possible 

aggregates. By all possible aggregates, we mean the 

aggregates that result by selecting a proper subset of 

the dimensions and summing over all remaining 

dimensions. For example, if we choose the species 

type dimension of the Iris data and sum over all other 

dimensions, the result will be a one-dimensional entry 

with three entries, each of which gives the number of 

flowers of each type.  

 

10.1 Data Cube Example 

 

 

 

 

 

CA 3-D data cube representation according to the 

dimensions time, item and location. The measure 

displayed is dollars_sold (in thousands) Consider a 

data set that records the sales of products at a number 

of company stores at various dates. This data can be 

represented as a 3 dimensional array There are 3 two 

choose 2),(3dimensional aggregates  3 one-

zero1anddimensional aggregates, -dimensional 

aggregate (the overall total)  

10.2 OLAP Operations: Slicing and Dicing  

Slicing is selecting a group of cells from the entire 

multidimensional array by specifying a specific value 

for one or more dimensions. Dicing involves selecting 

a subset of cells by specifying a range of attribute 

values. This is equivalent to defining a sub-array from 

Enterprise
Metadatabase

Visualization
Environment

Visual
Interpreter

Visualization

Interface
Management

System

Enterprise

Metadata System

Metadata Browser
Global Query System

System Simulation
Information Modeler

ENTERPRISE NETWORK
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the complete array. In practice, both operations can 

also be accompanied by aggregation over some 

dimensions. 

10.3 OLAP Operations: Roll-up and Drill- 

down 

Attribute values often have a hierarchical structure. 

– Each date is associated with a year, month, and 

week.  

– A location is associated with a continent, country, 

state (province, etc.), and city.  

– Products can be divided into various categories, such 

as clothing, electronics, and furniture. Note that these 

categories often nest and form a tree or lattice 

 – A year contains months which contains day  

– A country contains a state which contains a city this 

hierarchical structure gives rise to the roll-up and 

drilldown operations.  

– For sales data, we can aggregate (roll up) the sales 

across all the dates in a month.  

– Conversely, given a view of the data where the time 

dimension is broken into months, we could split the 

monthly sales totals (drill down) into daily sales totals.  

– theonuprollLikewise, we can drill down or

location or product ID attributes.  

 

Conclusion: 

It’s a human mentality that one can understand any 

concepts or techniques or information in better way if 

content is displayed with some graphics and pictorial 

representation. Data exploration does the same thing. 

It uses various graphics techniques to explain the 

information and trends in better way.  
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