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DATA MINING 

UNIT - I 

Introduction 

Data mining is one of the most useful techniques that help entrepreneurs, researchers, and 

individuals to extract valuable information from huge sets of data. Data mining is also 

called Knowledge Discovery in Database (KDD). The knowledge discovery process includes 

Data cleaning, Data integration, Data selection, Data transformation, Data mining, Pattern 

evaluation, and Knowledge presentation. 

Our Data mining tutorial includes all topics of Data mining such as applications, Data mining vs 

Machine learning, Data mining tools, Social Media Data mining, Data mining techniques, 

Clustering in data mining, Challenges in Data mining, etc. 

What is Data Mining 

The process of extracting information to identify patterns, trends, and useful data that would 

allow the business to take the data-driven decision from huge sets of data is called Data Mining. 

In other words, we can say that Data Mining is the process of investigating hidden patterns of 

information to various perspectives for categorization into useful data, which is collected and 

assembled in particular areas such as data warehouses, efficient analysis, data mining algorithm, 

helping decision making and other data requirement to eventually cost-cutting and generating 

revenue. 

Data mining is the act of automatically searching for large stores of information to find trends 

and patterns that go beyond simple analysis procedures. Data mining utilizes complex 

mathematical algorithms for data segments and evaluates the probability of future events. Data 

Mining is also called Knowledge Discovery of Data (KDD). 

Data Mining is a process used by organizations to extract specific data from huge databases to 

solve business problems. It primarily turns raw data into useful information. 

Types of Data Mining 

Data mining can be performed on the following types of data: 

Relational Database: 

A relational database is a collection of multiple data sets formally organized by tables, records, 

and columns from which data can be accessed in various ways without having to recognize the 
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database tables. Tables convey and share information, which facilitates data searchability, 

reporting, and organization. 

Data warehouses: 

A Data Warehouse is the technology that collects the data from various sources within the 

organization to provide meaningful business insights. The huge amount of data comes from 

multiple places such as Marketing and Finance. The extracted data is utilized for analytical 

purposes and helps in decision- making for a business organization. The data warehouse is 

designed for the analysis of data rather than transaction processing. 

Data Repositories: 

The Data Repository generally refers to a destination for data storage. However, many IT 

professionals utilize the term more clearly to refer to a specific kind of setup within an IT 

structure. For example, a group of databases, where an organization has kept various kinds of 

information. 

Object-Relational Database: 

A combination of an object-oriented database model and relational database model is called an 

object-relational model. It supports Classes, Objects, Inheritance, etc. 

Transactional Database: 

A transactional database refers to a database management system (DBMS) that has the potential 

to undo a database transaction if it is not performed appropriately. Even though this was a unique 

capability a very long while back, today, most of the relational database systems support 

transactional database activities. 

Advantages of Data Mining 

o The Data Mining technique enables organizations to obtain knowledge-based data. 

o Data mining enables organizations to make lucrative modifications in operation and 

production. 

o Compared with other statistical data applications, data mining is a cost-efficient. 

o Data Mining helps the decision-making process of an organization. 

o It Facilitates the automated discovery of hidden patterns as well as the prediction of 

trends and behaviors. 

o It can be induced in the new system as well as the existing platforms. 
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o It is a quick process that makes it easy for new users to analyze enormous amounts of 

data in a short time. 

Disadvantages of Data Mining 

o There is a probability that the organizations may sell useful data of customers to other 

organizations for money. As per the report, American Express has sold credit card 

purchases of their customers to other organizations. 

o Many data mining analytics software is difficult to operate and needs advance training to 

work on. 

o Different data mining instruments operate in distinct ways due to the different algorithms 

used in their design. Therefore, the selection of the right data mining tools is a very 

challenging task. 

o The data mining techniques are not precise, so that it may lead to severe consequences in 

certain conditions. 

 

Data Mining Applications 

Data Mining is primarily used by organizations with intense consumer demands- Retail, 

Communication, Financial, marketing company, determine price, consumer preferences, 

product positioning, and impact on sales, customer satisfaction, and corporate profits. 

Data mining enables a retailer to use point-of-sale records of customer purchases to 

develop products and promotions that help the organization to attract the customer. 
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Healthcare: 

Data mining in healthcare has excellent potential to improve the health system. It uses data and 

analytics for better insights and to identify best practices that will enhance health care services 

and reduce costs. Analysts use data mining approaches such as Machine learning, Multi-

dimensional database, Data visualization, Soft computing, and statistics. Data Mining can be 

used to forecast patients in each category. The procedures ensure that the patients get intensive 

care at the right place and at the right time. Data mining also enables healthcare insurers to 

recognize fraud and abuse. 

Market Basket Analysis: 

Market basket analysis is a modeling method based on a hypothesis. If you buy a specific group 

of products, then you are more likely to buy another group of products. This technique may 

enable the retailer to understand the purchase behavior of a buyer. This data may assist the 

retailer in understanding the requirements of the buyer and altering the store's layout 

accordingly. Using a different analytical comparison of results between various stores, between 

customers in different demographic groups can be done. 
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Education: 

Education data mining is a newly emerging field, concerned with developing techniques that 

explore knowledge from the data generated from educational Environments. EDM objectives are 

recognized as affirming student's future learning behavior, studying the impact of educational 

support, and promoting learning science. An organization can use data mining to make precise 

decisions and also to predict the results of the student. With the results, the institution can 

concentrate on what to teach and how to teach. 

Manufacturing Engineering: 

Knowledge is the best asset possessed by a manufacturing company. Data mining tools can be 

beneficial to find patterns in a complex manufacturing process. Data mining can be used in 

system-level designing to obtain the relationships between product architecture, product 

portfolio, and data needs of the customers. It can also be used to forecast the product 

development period, cost, and expectations among the other tasks. 

CRM (Customer Relationship Management): 

Customer Relationship Management (CRM) is all about obtaining and holding Customers, also 

enhancing customer loyalty and implementing customer-oriented strategies. To get a decent 

relationship with the customer, a business organization needs to collect data and analyze the data. 

With data mining technologies, the collected data can be used for analytics. 

Fraud detection: 

Billions of dollars are lost to the action of frauds. Traditional methods of fraud detection are a 

little bit time consuming and sophisticated. Data mining provides meaningful patterns and 

turning data into information. An ideal fraud detection system should protect the data of all the 

users. Supervised methods consist of a collection of sample records, and these records are 

classified as fraudulent or non-fraudulent. A model is constructed using this data, and the 

technique is made to identify whether the document is fraudulent or not. 

Lie Detection: 

Apprehending a criminal is not a big deal, but bringing out the truth from him is a very 

challenging task. Law enforcement may use data mining techniques to investigate offenses, 

monitor suspected terrorist communications, etc. 
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Financial Banking: 

The Digitalization of the banking system is supposed to generate an enormous amount of data 

with every new transaction. The data mining technique can help bankers by solving business-

related problems in banking and finance by identifying trends, casualties, and correlations in 

business information and market costs that are not instantly evident to managers or executives 

because the data volume is too large or are produced too rapidly on the screen by experts 

Challenges of Implementation in Data mining 

Data mining is very powerful, it faces many challenges during its execution. Various challenges 

could be related to performance, data, methods, and techniques, etc. The process of data mining 

becomes effective when the challenges or problems are correctly recognized and adequately 

resolved. 

Incomplete and noisy data: 

The process of extracting useful data from large volumes of data is data mining. The data in the 

real-world is heterogeneous, incomplete, and noisy. Data in huge quantities will usually be 

inaccurate or unreliable. These problems may occur due to data measuring instrument or because 

of human errors. Suppose a retail chain collects phone numbers of customers who spend more 

than $ 500, and the accounting employees put the information into their system. The person may 

make a digit mistake when entering the phone number, which results in incorrect data. Even 

some customers may not be willing to disclose their phone numbers, which results in incomplete 

data. The data could get changed due to human or system error. All these consequences (noisy 

and incomplete data)makes data mining challenging. 

Data Distribution: 

Real-worlds data is usually stored on various platforms in a distributed computing environment. 

It might be in a database, individual systems, or even on the internet. Practically, It is a quite 

tough task to make all the data to a centralized data repository mainly due to organizational and 

technical concerns. For example, various regional offices may have their servers to store their 

data. It is not feasible to store, all the data from all the offices on a central server. Therefore, data 

mining requires the development of tools and algorithms that allow the mining of distributed 

data. 

Complex Data: 

Real-world data is heterogeneous, and it could be multimedia data, including audio and video, 

images, complex data, spatial data, time series, and so on. Managing these various types of data 
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and extracting useful information is a tough task. Most of the time, new technologies, new tools, 

and methodologies would have to be refined to obtain specific information. 

Performance: 

The data mining system's performance relies primarily on the efficiency of algorithms and 

techniques used. If the designed algorithm and techniques are not up to the mark, then the 

efficiency of the data mining process will be affected adversely. 

Data Privacy and Security: 

Data mining usually leads to serious issues in terms of data security, governance, and privacy. 

For example, if a retailer analyzes the details of the purchased items, then it reveals data about 

buying habits and preferences of the customers without their permission. 

Data Visualization: 

In data mining, data visualization is a very important process because it is the primary method 

that shows the output to the user in a presentable way. The extracted data should convey the 

exact meaning of what it intends to express. But many times, representing the information to the 

end-user in a precise and easy way is difficult. The input data and the output information being 

complicated, very efficient, and successful data visualization processes need to be implemented 

to make it successful. 

Data Mining Architecture 

The significant components of data mining systems are a data source, data mining engine, data 

warehouse server, the pattern evaluation module, graphical user interface, and knowledge base. 
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Data Source: 

The actual source of data is the Database, data warehouse, World Wide Web (WWW), text files, 

and other documents. You need a huge amount of historical data for data mining to be 

successful. Organizations typically store data in databases or data warehouses. Data warehouses 

may comprise one or more databases, text files spreadsheets, or other repositories of data. 

Sometimes, even plain text files or spreadsheets may contain information. Another primary 

source of data is the World Wide Web or the internet. 

Different processes: 

Before passing the data to the database or data warehouse server, the data must be cleaned, 

integrated, and selected. As the information comes from various sources and in different formats, 

it can't be used directly for the data mining procedure because the data may not be complete and 

accurate. So, the first data requires to be cleaned and unified. More information than needed will 

be collected from various data sources, and only the data of interest will have to be selected and 

passed to the server. These procedures are not as easy as we think. Several methods may be 

performed on the data as part of selection, integration, and cleaning. 
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Database or Data Warehouse Server: 

The database or data warehouse server consists of the original data that is ready to be processed. 

Hence, the server is cause for retrieving the relevant data that is based on data mining as per user 

request. 

Data Mining Engine: 

The data mining engine is a major component of any data mining system. It contains several 

modules for operating data mining tasks, including association, characterization, classification, 

clustering, prediction, time-series analysis, etc. 

Pattern Evaluation Module: 

The Pattern evaluation module is primarily responsible for the measure of investigation of the 

pattern by using a threshold value. It collaborates with the data mining engine to focus the search 

on exciting patterns. 

Graphical User Interface: 

The graphical user interface (GUI) module communicates between the data mining system and 

the user. This module helps the user to easily and efficiently use the system without knowing the 

complexity of the process. This module cooperates with the data mining system when the user 

specifies a query or a task and displays the results. 

Knowledge Base: 

The knowledge base is helpful in the entire process of data mining. It might be helpful to guide 

the search or evaluate the stake of the result patterns. The knowledge base may even contain user 

views and data from user experiences that might be helpful in the data mining process. The data 

mining engine may receive inputs from the knowledge base to make the result more accurate and 

reliable. The pattern assessment module regularly interacts with the knowledge base to get 

inputs, and also update it. 

Data Mining Vs Data Warehousing 

Data Warehousing 

Data warehouse refers to the process of compiling and organizing data into one common 

database, whereas data mining refers to the process of extracting useful data from the databases. 

The data mining process depends on the data compiled in the data warehousing phase to 

recognize meaningful patterns. A data warehousing is created to support management systems. 
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Data Mining: 

Data mining refers to the analysis of data. It is the computer-supported process of analyzing huge 

sets of data that have either been compiled by computer systems or have been downloaded into 

the computer. In the data mining process, the computer analyzes the data and extract useful 

information from it. It looks for hidden patterns within the data set and try to predict future 

behavior. Data mining is primarily used to discover and indicate relationships among the data 

sets. 

Data Mining Data Warehousing  

Data mining is the process of 

determining data patterns. 

A data warehouse is a database 

 system designed for analytics. 

Data mining is generally considered 

as the process of extracting useful 

data from a large set of data. 

Data warehousing is the process of  

combining all the relevant data. 

Business entrepreneurs carry data 

mining with the help of engineers. 

Data warehousing is entirely carried out  

by the engineers. 

In data mining, data is analyzed 

repeatedly. 

In data warehousing, data is stored 

 periodically. 

Data mining uses pattern 

recognition techniques to identify 

patterns. 

Data warehousing is the process of 

 extracting and storing data that allow 

 easier reporting. 

One of the most amazing data 

mining technique is the detection 

and identification of the unwanted 

errors that occur in the system. 

One of the advantages of the data  

warehouse is its ability to update frequently. 

 That is the reason why it is ideal for business 

s entrepreneurs who want up to date with 

 the latest stuff. 

The data mining techniques are 

cost-efficient as compared to other 

statistical data applications. 

The responsibility of the data warehouse 

 is to simplify every type of business data. 
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The data mining techniques are not 

100 percent accurate. It may lead to 

serious consequences in a certain 

condition. 

In the data warehouse, there is a high 

 possibility that the data required for analysis 

 by the company may not be integrated into 

 the warehouse. It can simply lead to loss 

 of data. 

Companies can benefit from this 

analytical tool by equipping suitable 

and accessible knowledge-based 

data. 

Data warehouse stores a huge amount  

of historical data that helps users to analyze  

different periods and trends to make future 

 predictions. 

Data Mining Techniques 

Data mining includes the utilization of refined data analysis tools to find previously unknown, 

valid patterns and relationships in huge data sets. These tools can incorporate statistical models, 

machine learning techniques, and mathematical algorithms, such as neural networks or decision 

trees. Thus, data mining incorporates analysis and prediction. 

In recent data mining projects, various major data mining techniques have been developed and 

used, including association, classification, clustering, prediction, sequential patterns, and 

regression. 

1. Classification: 

This technique is used to obtain important and relevant information about data and metadata. 

This data mining technique helps to classify data in different classes. 

Data mining techniques can be classified by different criteria, as follows: 

i. Classification of Data mining frameworks as per the type of data sources mined: 

This classification is as per the type of data handled. For example, multimedia, spatial 

data, text data, time-series data, World Wide Web, and so on.. 

ii. Classification of data mining frameworks as per the database involved: 

This classification based on the data model involved. For example. Object-oriented 

database, transactional database, relational database, and so on.. 

iii. Classification of data mining frameworks as per the kind of knowledge discovered: 

This classification depends on the types of knowledge discovered or data mining 

functionalities. For example, discrimination, classification, clustering, characterization, 

etc. some frameworks tend to be extensive frameworks offering a few data mining 

functionalities together.. 
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iv. Classification of data mining frameworks according to data mining techniques used: 

This classification is as per the data analysis approach utilized, such as neural networks, 

machine learning, genetic algorithms, visualization, statistics, data warehouse-oriented or 

database-oriented, etc. 

The classification can also take into account, the level of user interaction involved in the 

data mining procedure, such as query-driven systems, autonomous systems, or interactive 

exploratory systems. 

2. Clustering: 

Clustering is a division of information into groups of connected objects. Describing the data by a 

few clusters mainly loses certain confine details, but accomplishes improvement. It models data 

by its clusters. Data modeling puts clustering from a historical point of view rooted in statistics, 

mathematics, and numerical analysis. From a machine learning point of view, clusters relate to 

hidden patterns, the search for clusters is unsupervised learning, and the subsequent framework 

represents a data concept. From a practical point of view, clustering plays an extraordinary job in 

data mining applications.  

3. Regression: 

Regression analysis is the data mining process is used to identify and analyze the relationship 

between variables because of the presence of the other factor. It is used to define the probability 

of the specific variable. Regression, primarily a form of planning and modeling. For example, we 

might use it to project certain costs, depending on other factors such as availability, consumer 

demand, and competition. Primarily it gives the exact relationship between two or more variables 

in the given data set. 

4. Association Rules: 

This data mining technique helps to discover a link between two or more items. It finds a hidden 

pattern in the data set. 

Association rules are if-then statements that support to show the probability of interactions 

between data items within large data sets in different types of databases. Association rule mining 

has several applications and is commonly used to help sales correlations in data or medical data 

sets. 

These are three major measurements technique: 

o Lift: 

This measurement technique measures the accuracy of the confidence over how often 
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item B is purchased. 

                  (Confidence) / (item B)/ (Entire dataset) 

o Support: 

This measurement technique measures how often multiple items are purchased and 

compared it to the overall dataset. 

                  (Item A + Item B) / (Entire dataset) 

o Confidence: 

This measurement technique measures how often item B is purchased when item A is 

purchased as well. 

                  (Item A + Item B)/ (Item A) 

5. Outer detection: 

This type of data mining technique relates to the observation of data items in the data set, which 

do not match an expected pattern or expected behavior. This technique may be used in various 

domains like intrusion, detection, fraud detection, etc. It is also known as Outlier Analysis or 

Outilier mining. The outlier is a data point that diverges too much from the rest of the dataset. 

The majority of the real-world datasets have an outlier. Outlier detection plays a significant role 

in the data mining field. Outlier detection is valuable in numerous fields like network 

interruption identification, credit or debit card fraud detection, detecting outlying in wireless 

sensor network data, etc. 

6. Sequential Patterns: 

The sequential pattern is a data mining technique specialized for evaluating sequential data to 

discover sequential patterns. It comprises of finding interesting subsequences in a set of 

sequences, where the stake of a sequence can be measured in terms of different criteria like 

length, occurrence frequency, etc. 

7. Prediction: 

Prediction used a combination of other data mining techniques such as trends, clustering, 

classification, etc. It analyzes past events or instances in the right sequence to predict a future 

event. 

Knowledge Discovery in Databases, or KDD  process or Steps in data mining process 

The term Knowledge Discovery in Databases, or KDD for short, refers to the broad process of 

finding knowledge in data, and emphasizes the "high-level" application of particular data mining 

methods. 
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 It is of interest to researchers in machine learning, pattern recognition, databases, statistics, 

artificial intelligence, knowledge acquisition for expert systems, and data visualization. 

The unifying goal of the KDD process is to extract knowledge from data in the context of large 

databases. 

It does this by using data mining methods (algorithms) to extract (identify) what is deemed 

knowledge, according to the specifications of measures and thresholds, using a database along 

with any required preprocessing, subsampling, and transformations of that database. 

 

steps involved in the knowledge discovery process – 

 

 

• Data Cleaning − In this step, the noise and inconsistent data is removed. 

• Data Integration − In this step, multiple data sources are combined. 

• Data Selection − In this step, data relevant to the analysis task are retrieved from the 

database. 

http://www2.cs.uregina.ca/~dbd/cs831/notes/ml/1_ml.html
http://www2.cs.uregina.ca/~dbd/cs831/notes/kdd/3_algs_and_methods.html
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• Data Transformation − In this step, data is transformed or consolidated into forms 

appropriate for mining by performing summary or aggregation operations. 

• Data Mining − In this step, intelligent methods are applied in order to extract data 

patterns. 

• Pattern Evaluation − In this step, data patterns are evaluated. 

• Knowledge Presentation − In this step, knowledge is represented. 

 

Data Mining - Terminologies 

Data Mining 

Data mining is defined as extracting the information from a huge set of data. In other words we 

can say that data mining is mining the knowledge from data. This information can be used for 

any of the following applications − 

• Market Analysis 

• Fraud Detection 

• Customer Retention 

• Production Control 

• Science Exploration 

Data Mining Engine 

Data mining engine is very essential to the data mining system. It consists of a set of functional 

modules that perform the following functions − 

• Characterization 

• Association and Correlation Analysis 

• Classification 

• Prediction 

• Cluster analysis 

• Outlier analysis 

• Evolution analysis 
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Knowledge Base 

This is the domain knowledge. This knowledge is used to guide the search or evaluate the 

interestingness of the resulting patterns. 

Knowledge Discovery 

Some people treat data mining same as knowledge discovery, while others view data mining as 

an essential step in the process of knowledge discovery. Here is the list of steps involved in the 

knowledge discovery process − 

• Data Cleaning 

• Data Integration 

• Data Selection 

• Data Transformation 

• Data Mining 

• Pattern Evaluation 

• Knowledge Presentation 

User interface 

User interface is the module of data mining system that helps the communication between users 

and the data mining system. User Interface allows the following functionalities − 

• Interact with the system by specifying a data mining query task. 

• Providing information to help focus the search. 

• Mining based on the intermediate data mining results. 

• Browse database and data warehouse schemas or data structures. 

• Evaluate mined patterns. 

• Visualize the patterns in different forms. 

Data Integration 

Data Integration is a data preprocessing technique that merges the data from multiple 

heterogeneous data sources into a coherent data store. Data integration may involve inconsistent 

data and therefore needs data cleaning. 
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Data Cleaning 

Data cleaning is a technique that is applied to remove the noisy data and correct the 

inconsistencies in data. Data cleaning involves transformations to correct the wrong data. Data 

cleaning is performed as a data preprocessing step while preparing the data for a data 

warehouse. 

Data Selection 

Data Selection is the process where data relevant to the analysis task are retrieved from the 

database. Sometimes data transformation and consolidation are performed before the data 

selection process. 

Clusters 

Cluster refers to a group of similar kind of objects. Cluster analysis refers to forming group of 

objects that are very similar to each other but are highly different from the objects in other 

clusters. 

Data Transformation 

In this step, data is transformed or consolidated into forms appropriate for mining, by 

performing summary or aggregation operations. 

Data Mining - Tasks 

Data mining deals with the kind of patterns that can be mined. On the basis of the kind of data 

to be mined, there are two categories of functions involved in Data Mining − 

• Descriptive 

• Classification and Prediction 

Descriptive Function 

The descriptive function deals with the general properties of data in the database. Here is the list 

of descriptive functions − 

• Class/Concept Description 

• Mining of Frequent Patterns 

• Mining of Associations 

• Mining of Correlations 
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• Mining of Clusters 

Class/Concept Description 

Class/Concept refers to the data to be associated with the classes or concepts. For example, in a 

company, the classes of items for sales include computer and printers, and concepts of 

customers include big spenders and budget spenders. Such descriptions of a class or a concept 

are called class/concept descriptions. These descriptions can be derived by the following two 

ways − 

• Data Characterization − This refers to summarizing data of class under study. This 

class under study is called as Target Class. 

• Data Discrimination − It refers to the mapping or classification of a class with some 

predefined group or class. 

Mining of Frequent Patterns 

Frequent patterns are those patterns that occur frequently in transactional data. Here is the list of 

kind of frequent patterns − 

• Frequent Item Set − It refers to a set of items that frequently appear together, for 

example, milk and bread. 

• Frequent Subsequence − A sequence of patterns that occur frequently such as 

purchasing a camera is followed by memory card. 

• Frequent Sub Structure − Substructure refers to different structural forms, such as 

graphs, trees, or lattices, which may be combined with item-sets or subsequences. 

Mining of Association 

Associations are used in retail sales to identify patterns that are frequently purchased together. 

This process refers to the process of uncovering the relationship among data and determining 

association rules. 

For example, a retailer generates an association rule that shows that 70% of time milk is sold 

with bread and only 30% of times biscuits are sold with bread. 

Mining of Correlations 

It is a kind of additional analysis performed to uncover interesting statistical correlations 

between associated-attribute-value pairs or between two item sets to analyze that if they have 

positive, negative or no effect on each other. 
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Mining of Clusters 

Cluster refers to a group of similar kind of objects. Cluster analysis refers to forming group of 

objects that are very similar to each other but are highly different from the objects in other 

clusters. 

Classification and Prediction 

Classification is the process of finding a model that describes the data classes or concepts. The 

purpose is to be able to use this model to predict the class of objects whose class label is 

unknown. This derived model is based on the analysis of sets of training data. The derived 

model can be presented in the following forms − 

• Classification (IF-THEN) Rules 

• Decision Trees 

• Mathematical Formulae 

• Neural Networks 

The list of functions involved in these processes are as follows − 

• Classification − It predicts the class of objects whose class label is unknown. Its 

objective is to find a derived model that describes and distinguishes data classes or 

concepts. The Derived Model is based on the analysis set of training data i.e. the data 

object whose class label is well known. 

• Prediction − It is used to predict missing or unavailable numerical data values rather 

than class labels. Regression Analysis is generally used for prediction. Prediction can 

also be used for identification of distribution trends based on available data. 

• Outlier Analysis − Outliers may be defined as the data objects that do not comply with 

the general behavior or model of the data available. 

• Evolution Analysis − Evolution analysis refers to the description and model regularities 

or trends for objects whose behavior changes over time. 

Data Mining Task Primitives 

• We can specify a data mining task in the form of a data mining query. 

• This query is input to the system. 

• A data mining query is defined in terms of data mining task primitives. 
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Set of task relevant data to be mined 

This is the portion of database in which the user is interested. This portion includes the 

following − 

• Database Attributes 

• Data Warehouse dimensions of interest 

Kind of knowledge to be mined 

It refers to the kind of functions to be performed. These functions are − 

• Characterization 

• Discrimination 

• Association and Correlation Analysis 

• Classification 

• Prediction 

• Clustering 

• Outlier Analysis 

• Evolution Analysis 

Background knowledge 

The background knowledge allows data to be mined at multiple levels of abstraction. For 

example, the Concept hierarchies are one of the background knowledge that allows data to be 

mined at multiple levels of abstraction. 

Interestingness measures and thresholds for pattern evaluation 

This is used to evaluate the patterns that are discovered by the process of knowledge discovery. 

There are different interesting measures for different kind of knowledge. 

Representation for visualizing the discovered patterns 

This refers to the form in which discovered patterns are to be displayed. These representations 

may include the following. − 

• Rules 

• Tables 

• Charts 

• Graphs 

• Decision Trees 



DATA MINING Page 21 
 

• Cubes 

Data Mining - Issues 

Data mining is not an easy task, as the algorithms used can get very complex and data is not 

always available at one place. It needs to be integrated from various heterogeneous data sources. 

These factors also create some issues. Here in this tutorial, we will discuss the major issues 

regarding − 

• Mining Methodology and User Interaction 

• Performance Issues 

• Diverse Data Types Issues 

The following diagram describes the major issues. 

 

Mining Methodology and User Interaction Issues 

It refers to the following kinds of issues − 

• Mining different kinds of knowledge in databases − Different users may be interested 

in different kinds of knowledge. Therefore it is necessary for data mining to cover a 

broad range of knowledge discovery task. 
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• Interactive mining of knowledge at multiple levels of abstraction − The data mining 

process needs to be interactive because it allows users to focus the search for patterns, 

providing and refining data mining requests based on the returned results. 

• Incorporation of background knowledge − To guide discovery process and to express 

the discovered patterns, the background knowledge can be used. Background knowledge 

may be used to express the discovered patterns not only in concise terms but at multiple 

levels of abstraction. 

• Data mining query languages and ad hoc data mining − Data Mining Query language 

that allows the user to describe ad hoc mining tasks, should be integrated with a data 

warehouse query language and optimized for efficient and flexible data mining. 

• Presentation and visualization of data mining results − Once the patterns are 

discovered it needs to be expressed in high level languages, and visual representations. 

These representations should be easily understandable. 

• Handling noisy or incomplete data − The data cleaning methods are required to handle 

the noise and incomplete objects while mining the data regularities. If the data cleaning 

methods are not there then the accuracy of the discovered patterns will be poor. 

• Pattern evaluation − The patterns discovered should be interesting because either they 

represent common knowledge or lack novelty. 

Performance Issues 

There can be performance-related issues such as follows − 

• Efficiency and scalability of data mining algorithms − In order to effectively extract 

the information from huge amount of data in databases, data mining algorithm must be 

efficient and scalable. 

• Parallel, distributed, and incremental mining algorithms − The factors such as huge 

size of databases, wide distribution of data, and complexity of data mining methods 

motivate the development of parallel and distributed data mining algorithms. These 

algorithms divide the data into partitions which is further processed in a parallel fashion. 

Then the results from the partitions is merged. The incremental algorithms, update 

databases without mining the data again from scratch. 

Diverse Data Types Issues 

• Handling of relational and complex types of data − The database may contain 

complex data objects, multimedia data objects, spatial data, temporal data etc. It is not 

possible for one system to mine all these kind of data. 
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• Mining information from heterogeneous databases and global information 

systems − The data is available at different data sources on LAN or WAN. These data 

source may be structured, semi structured or unstructured. Therefore mining the 

knowledge from them adds challenges to data mining. 
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