

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
U23CST52/ DATA MINING AND DATA WAREHOUSING
QUESTION BANK
	UNIT I
DATA WAREHOUSING, BUSINESS ANALYSIS AND ON-LINE ANALYTICAL PROCESSING (OLAP)

	Basic Concepts - Data Warehousing Components – Building a Data Warehouse – Database Architectures for Parallel Processing – Parallel DBMS Vendors - Multidimensional Data Model – Data Warehouse Schemas for Decision
Support, Concept Hierarchies -Characteristics of OLAP Systems – Typical OLAP Operations, OLAP and OLTP.

	PART A

	Q.NO
	QUESTIONS
	COMPET ENCE
	LEVEL

	1.
	How is data ware house different from a database? Also Identify the similarity.
1. Purpose: A database is designed for transactional purposes, such as storing and retrieving data, while a data warehouse is designed for analytical purposes, such as reporting and data analysis.
2. Data structure: Databases typically use a normalized data structure to minimize data redundancy, while data warehouses use a denormalized data structure to improve query performance.
3. Data scope: Databases typically store current data, while data warehouses store historical data.
4. Data integration: Data warehouses integrate data from multiple sources, while databases typically store data from a single application or system.

	Remember
	BTL-1

	2.
	Differentiate metadata and data mart.
Metadata
1. Definition: Metadata is "data about data." It provides context and description about the data, such as its structure, relationships, and meaning.
2. Purpose: Metadata helps users understand and manage data, making it easier to find, use, and analyze.
3. Examples: Metadata can include information about data sources, data formats, data quality, and data lineage.
Data Mart
1. Definition: A data mart is a subset of a data warehouse that is designed to support a specific business function or department.
2. Purpose: A data mart provides a focused set of data that is relevant to a specific business area, making it easier to analyze and report on that data.
3. Examples: A data mart might be created for sales, marketing, or finance, and would contain data relevant to that specific area.
	Understand
	BTL-2

	3.
	Analyze why one of the biggest challenges when designing a data warehouse is
the data placement and distribution strategy.
1. Data volume and complexity: Data warehouses typically handle large volumes of data from various sources, making it challenging to determine the optimal placement and distribution strategy.
2. Performance requirements: Data warehouses need to support fast query performance, which requires careful consideration of data placement and distribution to ensure efficient data retrieval.
3. Scalability: Data warehouses need to be scalable to accommodate growing data volumes and user demands, making it essential to design a flexible data placement and distribution strategy.
4. Data locality: Data placement and distribution strategies need to consider data locality, ensuring that data is stored in a way that minimizes data transfer and optimizes query performance.
	Analyze
	BTL-4

	4.
	How would you evaluate the goals of data mining?
1. Predictive modeling: Data mining aims to build predictive models that can forecast future events or behaviors.
2. Pattern discovery: Data mining seeks to identify patterns and relationships in data that can inform business decisions.
3. Anomaly detection: Data mining can detect anomalies or outliers in data that may indicate unusual behavior or errors.
4. Insight generation: Data mining aims to generate insights that can inform business decisions and drive business value.
	Evaluate
	BTL-5

	5.
	List the two ways the parallel execution of the tasks within SQL statements can be done.
1. Intra-Query Parallelism
Intra-query parallelism involves breaking down a single SQL query into smaller tasks that can be executed concurrently. This approach can significantly improve the performance of complex queries.
2. Inter-Query Parallelism
Inter-query parallelism involves executing multiple SQL queries concurrently. This approach can improve the overall throughput of a database system and reduce the time it takes to execute a set of queries.
	Remember
	BTL-1

	6.
	What elements would you use to relate the design of data warehouse?
· Business Requirements
· Data Sources
· Data Model
· ETL Process
· Data Quality
· Scalability and Performance
· Security and Governance
· Data Marts
· Metadata Management
· User Interface
	Apply
	BTL-3

	7.
	Can you list the categories of tools in business analysis?
· Data Analysis Tools
· Process Modeling Tools
· Requirements Gathering Tools
· Stakeholder Analysis Tools
· Financial Analysis Tools
· Project Management Tools
· Business Intelligence Tools
	Remember
	BTL-1

	8.
	How would you describe the basic functions used in reporting tools?
· Data Connection
· Data Modeling
· Report Design
· Data Visualization
· Filtering and Sorting
· Aggregation and Calculation
· Report Deployment
· Security and Access Control
· Report Maintenance
	Remember
	BTL-1

	9.
	What is Data warehousing? Explain the benefits of Data warehousing.
Data warehousing is a process of collecting, storing, and managing data from various sources in a centralized repository, known as a data warehouse. The data is typically transformed, aggregated, and optimized for querying and analysis.

Benefits of Data Warehousing
1. Improved decision-making: Data warehousing provides a single source of truth for business data, enabling organizations to make informed decisions.
2. Enhanced data quality: Data warehousing involves data cleansing, transformation, and validation, ensuring that the data is accurate and consistent.
3. Faster query performance: Data warehouses are optimized for querying and analysis, enabling fast and efficient data retrieval.
	Evaluate
	BTL-5

	10.
	Why data transformation is essential in the process of Knowledge discovery?
Describe it.
Data transformation is a critical step in the knowledge discovery process, as it enables the conversion of raw data into a format that is suitable for analysis and modeling.
Reasons for Data Transformation
1. Data quality: Data transformation helps to improve data quality by handling missing values, outliers, and inconsistencies.
2. Data consistency: Data transformation ensures that data is consistent in format and structure, making it easier to analyze.
3. Data reduction: Data transformation can reduce the dimensionality of data, making it easier to analyze and model.
4. Data enrichment: Data transformation can enrich data by adding new features or variables.
	Remember
	BTL-1

	11.
	Give the need for OLAP.
Online Analytical Processing (OLAP) is a technology that enables fast and efficient analysis of data. The need for OLAP arises from the following requirements:
1. Fast Query Performance
OLAP tools are designed to provide fast query performance, enabling users to quickly analyze large datasets.
2. Complex Analysis
OLAP tools support complex analysis, such as aggregations, calculations, and data modeling.
	Understand
	BTL-2

	12.
	Distinguish STAR join and STAR index.
STAR Join
A STAR join is a type of join operation that involves joining a fact table with multiple dimension tables in a star schema. The fact table is typically large and contains measurable data, while the dimension tables contain descriptive data.
STAR Index
A STAR index, also known as a star join index, is a type of index that is optimized for star join queries. It is a pre-join index that combines the fact table with one or more dimension tables, enabling faster query performance.
	Understand
	BTL-2

	13.
	How would you show your understanding of Multidimensional data model?
A multidimensional data model is a type of data model that is designed to support complex analytics and business intelligence applications. It is particularly useful for analyzing data that has multiple dimensions or attributes.
Key Components
1. Facts: Facts are the measurable data that is being analyzed, such as sales or revenue.
2. Dimensions: Dimensions are the attributes or characteristics of the data that are being analyzed, such as time, geography, or product.
3. Measures: Measures are the specific data points that are being analyzed, such as sales amount or revenue.
	Apply
	BTL-3

	14.
	Generalize the function of OLAP tools in the internet.
· Data Analysis
· Business Intelligence
· Data Visualization
· Reporting
· Drill-Down Analysis
	Create
	BTL-6








	15.
	Compare OLTP and OLAP system.
OLTP System
1. Purpose: Supports daily operations and transactions.
2. Function: Handles large volumes of short, simple transactions.
3. Data: Stores current, detailed data.
4. Users: Typically used by operational staff and customers.
5. Query pattern: Simple queries, inserts, updates, and deletes.
OLAP System
1. Purpose: Supports business intelligence and analytics.
2. Function: Analyzes large datasets to identify trends and patterns.
3. Data: Stores historical, aggregated data.
4. Users: Typically used by analysts, managers, and executives.
5. Query pattern: Complex queries, aggregations, and calculations.
	Analyze
	BTL-4

	16.
	Compare drill down with roll up approach.
Drill-Down Approach
1. Purpose: To analyze data in greater detail.
2. Direction: From high-level summary data to detailed data.
3. Example: Analyzing sales data by region, then drilling down to sales data by country, and finally to sales data by city.
Roll-Up Approach
1. Purpose: To aggregate data to a higher level of granularity.
2. Direction: From detailed data to high-level summary data.
3. Example: Analyzing sales data by product, then rolling up to sales data by product category, and finally to total sales.
	Analyze
	BTL-4

	17.
	List out the key features in business applications using OLAP.
· Multidimensional Analysis
· Drill-Down and Roll-Up Capabilities
· Data Aggregation
· Data Visualization
· Ad-Hoc Querying
· Reporting and Dashboards
· Data Exploration
· Fast Query Performance
	Remember
	BTL-1

	18.
	Differentiate MOLAP and ROLAP.
MOLAP
1. Data storage: Stores data in a multidimensional array.
2. Data structure: Optimized for fast query performance.
3. Data loading: Data is loaded into the MOLAP structure.
4. Query performance: Fast query performance due to pre-aggregated data.
ROLAP
1. Data storage: Stores data in a relational database.
2. Data structure: Uses star or snowflake schema.
3. Data loading: Data is stored in the relational database.
4. Query performance: Query performance depends on the relational database.
	Understand
	BTL-2

	19.
	How would you classify the ideas of multidimensional data model with multirelational OLAP?
Multidimensional Data Model
1. Data structure: Organizes data into facts and dimensions.
2. Data storage: Can be stored in a multidimensional array or a specialized database.
3. Query performance: Optimized for fast query performance.
Multirelational OLAP (ROLAP)
1. Data structure: Uses a relational database with a star or snowflake schema.
2. Data storage: Stores data in a relational database.
3. Query performance: Query performance depends on the relational databas
	Apply
	BTL-3

	20.
	Design the data warehouse architecture.
· Data Sources
· Data Ingestion Layer
· Data Warehouse Storage
· Data Mart
· Metadata Management
· Data Access Layer
· Security and Governance
	Create
	BTL-6

	PART B

	1.
	What is data warehouse? Give the steps for design and construction of Data
Warehouses and explain with three tier architecture diagram.	(13)
	Understand
	BTL-2

	2.
	Examine the relevant examples discuss multidimensional online analytical
processing and multi relational online analytical processing.	(13)
	Apply
	BTL-3

	3.
	(i)Draw the data warehouse architecture and explain its components.	(7)
(ii)Explain the different types of OLAP tools.	(6)
	Analyze
	BTL-4

	4.
	(i)Describe the Database architecture for parallel processing.	(8) (ii)Describe the importance of Metadata in data warehouse.		(5)
	Remember
	BTL-1

	5.
	(i)Explain the steps in building a data warehouse.	(8) (ii)Analyze the information needed to support DBMS schemas for Decision
support.	(5)
	Analyze
	BTL-4

	6.
	(i) Discuss in detail about components of data warehousing.	(7)
(ii) Describe the overall architecture of data warehouse?	(6)
	understand
	BTL-2

	7.
	(i)Describe the need for OLAP.	(7)
(ii)Discuss in detail about the OLAP guidelines.	(6)
	Understand
	BTL-2

	8.
	(i)Diagrammatically illustrate and describe the architecture of MOLAP and ROLAP.	(7)
(ii)Identify the major differences between MOLAP and ROLAP.	(6)
	Remember
	BTL-1

	9.
	(i)Suppose that a data warehouse consists of four dimensions customer, product, salesperson and sales time, and the three measure sales Amt(in rupees), VAT(in rupees) and payment_type (in rupees). Draw the different classes of schemas that are popularly used for modeling data warehouses and explain it.	(7)
(ii)How would you explain Metadata implementation with examples?    (6)
	Evaluate
	BTL-5

	10.
	Describe in detail about i) Bitmapped indexing	(7)
ii) STAR join and index.	(6)
	Remember
	BTL-1

	11.
	(i)Compare OLTP and OLAP systems.	(7) (ii)Classify the various OLAP operations in the Multidimensional Data Model.
	Analyze
	BTL-4

	12.
	Describe Database architecture for parallel processing and list out the various parallel vendors.	(13)
	Remember
	BTL-1

	13.
	i) Demonstrate in detail about Data marts.	(7)
ii) Examine data warehouse administration and management.	(6)
	Apply
	BTL-3

	14.
	(i)Generalize the potential performance problems with star schema.	(7) (ii)Design and discuss about the star and snowflake schema models of a Data warehouse.
	Create
	BTL-6




	15.
	Explain the typical OLAP operations and compare OLAP with OLTP.	(15)
	Analyze
	BTL-4

	16.
	Design a star-schema, snow-flake schema and fact-constellation schema for the data warehouse that consists of the following four dimensions (Time, Item,
Branch and Location). Include the appropriate measures required for the schema.	(15)
	Create
	BTL-6

	17.
	i) Depict the 3 tier data warehousing architecture and explain its features in Detail.	(8)
ii).Explain the different types of OLAP servers	(7)
	Create
	BTL-6

	18.
	i) Compare the similarities and differences between the database and data warehouse.	(8)
ii) Explain what data visualization is. How it helps in data warehousing.	(7)
	Evaluate
	BTL-5

	UNIT II 
DATA MINING – INTRODUCTION

	Introduction to Data Mining Systems – Knowledge Discovery Process – Data Mining Techniques – Issues – applications- Data Objects and attribute types, Statistical description of data, Data Preprocessing – Cleaning, Integration, Reduction, Transformation and discretization, Data Visualization, Data similarity and dissimilarity measures.

	PART A

	1.
	Define Data mining. List out the steps in data mining.
Data mining is the process of automatically discovering patterns, relationships, and insights from large datasets, using various statistical and mathematical techniques.
· Problem Definition
· Data Collection
· Data Cleaning and Preprocessing
· Data Exploration
· Model Building
· Model Evaluation
· Deployment
· Monitoring and Maintenance
	Remember
	BTL-1

	2.
	List the steps involved in the process of KDD. How does it relate to data mining?
· Selection
· Preprocessing
· Transformation
· Data Mining
· Interpretation/Evaluation
	Remember
	BTL-1

	3.
	Compare Discrete versus Continuous Attributes.
Discrete Attributes
1. Definition: Discrete attributes are countable and take on distinct, separate values.
2. Examples: Number of products sold, number of customers, gender (male/female).
3. Characteristics: Discrete attributes are typically integers or categorical values.

Continuous Attributes
1. Definition: Continuous attributes can take on any value within a range or interval.
2. Examples: Temperature, weight, height, time.
3. Characteristics: Continuous attributes can be measured to any level of precision.
	Analyze
	BTL-4

	4.
	Identify the various kinds of attributes and brief them.
· Nominal Attributes
· Ordinal Attributes
· Binary Attributes
· Interval Attributes
· Ratio Attributes
· Discrete Attributes
· Continuous Attributes
	Remember
	BTL-1

	5.
	How will you Apply the statistical description of Data?
Statistical description of data involves summarizing and describing the main features of a dataset using various statistical measures. Here's how to apply statistical description of data:
Measures of Central Tendency
1. Mean: Calculate the average value of a dataset.
2. Median: Find the middle value of a dataset when it is sorted in order.
3. Mode: Identify the most frequently occurring value in a dataset.
	Apply
	BTL-3

	6.
	Give the applications of Data Mining.
Business Applications
1. Customer Segmentation: Identify customer groups with similar characteristics and behaviors.
2. Market Basket Analysis: Analyze customer purchasing behavior to identify product associations.
3. Predictive Analytics: Use data mining to predict customer churn, credit risk, and other business outcomes.
	Understand
	BTL-2

	7.
	Analyze the primitives for specification of a data mining task.
The primitives for specification of a data mining task are the basic elements that define the task and guide the mining process:
· Task-Relevant Data
· Kind of Knowledge
· Background Knowledge
· Interestingness Measures
· Presentation of Patterns
	Analyze
	BTL-4

	8.
	Show the Displays of Basic Statistical Descriptions of Data.
Graphical Methods
1. Histograms: Bar charts that display the distribution of a dataset.
2. Box Plots: Graphical displays that show the distribution of a dataset and identify outliers.
3. Scatter Plots: Graphical displays that show the relationship between two variables.
Numerical Methods
1. Summary Statistics: Numerical values that summarize the main features of a dataset, such as:
    - Mean: The average value of a dataset.
    - Median: The middle value of a dataset when it is sorted in order.
    - Mode: The most frequently occurring value in a dataset.
    - Range: The difference between the largest and smallest values in a dataset.
    - Variance: A measure of the spread or dispersion of a dataset.
    - Standard Deviation: A measure of the spread or dispersion of a dataset.
	Analyze
	BTL-4

	9.
	Analyze the issues in Data Mining Techniques.
Data Quality Issues
1. Noise and outliers: Data mining algorithms can be sensitive to noisy or outlier data.
2. Missing values: Missing values can affect the accuracy of data mining models.
3. Data inconsistencies: Inconsistent data can lead to incorrect or misleading results.

Data Complexity Issues
1. High dimensionality: High-dimensional data can be challenging to analyze and visualize.
2. Large datasets: Large datasets can be computationally expensive to process and analyze.
3. Complex data types: Complex data types, such as text or images, can require specialized mining techniques.
	Apply
	BTL-3

	10.
	Express why we need data transformation. Mention the ways by which data can be transformed?
Why Data Transformation is Needed
1. Data quality improvement: Data transformation can help improve data quality by handling missing values, outliers, and inconsistencies.
2. Data standardization: Data transformation can standardize data formats, making it easier to analyze and compare.
3. Data reduction: Data transformation can reduce data complexity, making it easier to analyze and visualize.
Ways to Transform Data
1. Normalization: Scale numeric data to a common range, usually between 0 and 1.
2. Standardization: Transform data to have a mean of 0 and a standard deviation of 1.
3. Log transformation: Transform data using the logarithmic function to reduce skewness.
4. Data aggregation: Combine multiple values into a single value, such as calculating the mean or sum.
5. Data discretization: Convert continuous data into discrete categories.
6. Feature scaling: Scale features to a common range to prevent feature dominance.
	Understand
	BTL-2

	11.
	Analyze data characterization related to data discrimination.
Data Characterization
1. Definition: Data characterization involves summarizing and describing the main features of a dataset.
2. Purpose: The purpose of data characterization is to understand the distribution, central tendency, and variability of the data.
3. Techniques: Data characterization techniques include calculating summary statistics, such as mean, median, and standard deviation, and creating data visualizations, such as histograms and box plots.
Data Discrimination
1. Definition: Data discrimination involves identifying and analyzing the differences between two or more groups or classes in a dataset.
2. Purpose: The purpose of data discrimination is to understand the relationships between variables and identify patterns that distinguish between groups.
3. Techniques: Data discrimination techniques include statistical tests, such as t-tests and ANOVA, and machine learning algorithms, such as decision trees and logistic regression.
	Apply
	BTL-3

	12.
	Generalize in detail about Numeric Attributes.
1. Quantitative values: Numeric attributes can take on quantitative values that can be measured or counted.
2. Ordered values: Numeric attributes have an inherent order or ranking, allowing for comparisons and calculations.
3. Continuous or discrete: Numeric attributes can be either continuous (e.g., temperature, weight) or discrete (e.g., number of products sold, number of customers).
	Create
	BTL-6

	13.
	Express how the attribute selection set is important in data reduction.
1. Reducing dimensionality: Attribute selection helps reduce the dimensionality of a dataset, making it easier to analyze and visualize.
2. Removing irrelevant attributes: Attribute selection removes irrelevant attributes that do not contribute to the analysis or modeling task.
3. Improving model performance: By selecting relevant attributes, attribute selection can improve the performance of machine learning models.
	Understand
	BTL-2

	14
	Define Data integration.
1. Unified view: Data integration provides a unified view of data from multiple sources, enabling better decision-making.
2. Improved data quality: Data integration can improve data quality by identifying and resolving inconsistencies and errors.
3. Enhanced analysis: Data integration enables more comprehensive analysis by combining data from multiple sources.
	Remember
	BTL-1

	15
	Evaluate the major tasks of data preprocessing.
1. Data cleaning: Identifying and correcting errors, inconsistencies, and inaccuracies in the data.
2. Data transformation: Converting data from one format to another to make it more suitable for analysis.
3. Data reduction: Reducing the size and complexity of the data while preserving its essential characteristics.
4. Data integration: Combining data from multiple sources into a unified view.
5. Data normalization: Scaling numeric data to a common range to prevent feature dominance.
	Evaluate
	BTL-5

	16
	Formulate what is data discretization.
Data Discretization is the process of converting continuous data or attributes into a finite set of intervals or categories. This transformation simplifies the data, making it easier to analyze and often improves the performance of machine learning algorithms, especially those that work better with categorical data.
	Create
	BTL-6

	17
	Distinguish between data similarity and dissimilarity.
Data Similarity
1. Definition: Data similarity refers to the degree of likeness between two or more data objects.
2. Measurement: Data similarity is typically measured using similarity metrics, such as cosine similarity, Jaccard similarity, or correlation coefficients.
3. Purpose: Data similarity is used in various applications, including clustering, classification, and recommendation systems.
Data Dissimilarity
1. Definition: Data dissimilarity refers to the degree of difference between two or more data objects.
2. Measurement: Data dissimilarity is typically measured using distance metrics, such as Euclidean distance, Manhattan distance, or Minkowski distance.
3. Purpose: Data dissimilarity is used in various applications, including clustering, anomaly detection, and data visualization.
	Understand
	BTL-2

	18
	Explain the principle elements of missing values in data cleaning.
1. Missing Completely at Random (MCAR): Missing values that are independent of the observed data and the missing data mechanism.
2. Missing at Random (MAR): Missing values that are dependent on the observed data, but not on the missing data mechanism.
3. Missing Not at Random (MNAR): Missing values that are dependent on both the observed data and the missing data mechanism.
	Evaluate
	BTL-5

	19
	Define an efficient procedure for cleaning the noisy data.
Cleaning noisy data is an essential step in data preprocessing that involves identifying and correcting errors, inconsistencies, and inaccuracies in the data:
Procedure for Cleaning Noisy Data
1. Data profiling: Analyze the data to identify patterns, trends, and anomalies.
2. Data validation: Validate the data against predefined rules and constraints.
3. Data cleansing: Identify and correct errors, inconsistencies, and inaccuracies in the data.
4. Data transformation: Transform the data into a suitable format for analysis.
5. Data quality control: Verify the quality of the cleaned data to ensure accuracy and reliability.
	Remember
	BTL-1

	20
	Define data Visualization.
Data visualization is the process of creating graphical representations of data to communicate information and insights:
Purpose of Data Visualization
1. Communicating complex data: Data visualization helps to communicate complex data insights in a clear and concise manner.
2. Identifying patterns and trends: Data visualization enables the identification of patterns and trends in data.
3. Facilitating exploration: Data visualization facilitates exploration and discovery of new insights.
	Remember
	BTL-1

	PART B

	1
	i) Describe the issues of data mining.	(7)
ii) Describe in detail about the applications of data mining	(6)
	Remember
	BTL-1

	2
	(i) State and Explain the various classification of data mining systems with example.	(7)
(ii) Explain the various data mining functionalities in detail.	(6)
	Analyze
	BTL-4

	3
	(i) Explain the various method to measure central tendency of data, give necessary examples.	(7)
(ii) Summarize the different ways to measure the dispersion of data.	(6)
	Evaluate
	BTL-5

	4
	Discuss in detail the Graphic Displays of basic Statistical Descriptions of Data with example.	(13)
	Understand
	BTL-2

	5
	(i) Describe the steps involved in Knowledge discovery in databases (KDD). (7)
(ii) Draw the diagram and Describe the architecture of data mining system.	(6)
	Remember
	BTL-1

	6
	Suppose that the data for analysis include the attributed age. The age values for the data tuples are 13,15,16,19,20,20,21,22,22,25,25,25,25,30,33,33,35,35,35,35, 36,40,45,46,52,70.
(i) Use smoothing by bin depth of 3.Illustrate your steps.	(6)
(ii) Classify the various methods for data smoothing.	(7)
	Apply
	BTL-3

	7
	(i) Discuss whether or not each of the following activities is a data mining task.(5)
1. Credit card fraud detection using transaction records.
2. Dividing the customers of a company according to their gender.
3. Computing the total sales of a company
4. Predicting the future stock price of a company using historical records.
5. Monitoring seismic waves for earthquake activities.
(ii) Discuss on descriptive and predictive data mining tasks with illustrations. (8)
	Understand
	BTL-2

	8
	List and explain the primitives for specifying a data mining task.	(13)
	Remember
	BTL-1

	9
	i) Describe in detail about data extraction	(7)
ii) Describe in detail about transformation tools	(6)
	Remember
	BTL-1

	10
	(i)Distinguish between data generalization and characterizations.	(6) (ii)Sketch the various phases of data mining and explain the different steps
involved in preprocessing with their significance before mining, Give an example
for each process.
	Understand
	BTL-2

	11
	(i) What is Data Preprocessing? Explain the various data pre-processing techniques.	(7)
(ii) Explain the basic methods for data cleaning.	(6)
	Analyze
	BTL-4

	12
	Diagrammatically	illustrate	and	discuss	the	following	preprocessing techniques:
(i) Data cleaning	(3)
(ii) Data Integration	(3)
(iii) Data transformation	(3)
(iv) Data reduction	(4)
	Apply
	BTL-3

	13
	i) Compose in detail the various data transformation techniques	(7)
ii) Develop a short note on discretization techniques	(6)
	Create
	BTL-6

	14
	i) Discuss in detail about data integrity preprocessing	(7)
ii) Formulate in detail about reduction in data preprocessing	(6)
	Analyze
	BTL-4

	15
	i) Explain the major issues in data mining.	(5)
ii) List the major data preprocessing techniques and explain in detail with examples.	(10)
	Analyze
	BTL-4

	16
	Suppose that a hospital tested the age and body fat data for 18 randomly selected adults. Develop the following results:

[image: ]
(a) Calculate the mean, median, and standard deviation of age and %fat.	(5)
(b) Draw the boxplots for age and %fat.	(5)
(c) Draw a scatter plot and a q-q plot based on these two variables.	(5)
	Create
	BTL-6

	17
	Suppose that the data for analysis includes the attribute age. The age values for the data tuples are (in increasing order) 13, 15, 16, 16, 19, 20, 20, 21, 22, 22, 25, 25,
25, 25, 30, 33, 33, 35, 35, 35, 35, 36, 40, 45, 46, 52, 70.
(a) What is the mean of the data? What is the median?	(2)
(b) What is the mode of the data? Comment on the data’s modality (i.e., bimodal, trimodal, etc.).	(2)
(c) What is the midrange of the data?	(2)
(d) Can you Design (roughly) the first quartile (Q1) and the third quartile (Q3) of the data?	(3)
(e) Give the five-number summary of the data.	(2)
(f) Prepare a boxplot of the data.	(2)
(g) How is a quantile–quantile plot different from a quantile plot?	(2)
	Create
	BTL-6

	18
	i) Generalize why do we need data preprocessing step in data mining	(8)
ii) Explain the various methods of data cleaning and data reduction techniques
(7)
	Evaluate
	BTL-5



	UNIT III DATA MINING - FREQUENT PATTERN ANALYSIS

	Mining Frequent Patterns, Associations and Correlations – Mining Methods- Pattern Evaluation Method – Pattern Mining in Multilevel, Multi Dimensional Space – Constraint Based Frequent Pattern Mining, Classification using Frequent Patterns.

	PART A

	1.
	Define association and correlations.
	Remember
	BTL-1

	2.
	Describe the ways to mine pattern in Multi-Dimensional space.
	Remember
	BTL-1

	3.
	List the ways in which interesting patterns should be mined.
	Remember
	BTL-1

	4.
	Analyze the various Pattern Evaluation method.
	Analyze
	BTL-4

	5.
	Compare Monotonic and Anti-monotonic constraints.
	Understand
	BTL-2

	6.
	How would you illustrate key distribution center?
	Apply
	BTL-3

	7.
	Analyze the constraint based frequent pattern mining.
	Analyze
	BTL-4

	8.
	List the categories of pattern mining constraints.
	Remember
	BTL-1

	9.
	Define correlation and market basket analysis.
	Remember
	BTL-1

	10.
	Evaluate the classification using Frequent patterns.
	Evaluate
	BTL-5

	11.
	Are all patterns generated are interesting and useful? Give reasons to justify.
	Understand
	BTL-2

	12.
	How will you Apply pattern mining in Multilevel space?
	Apply
	BTL-3

	13.
	Discuss association rule mining. List the two interesting measures of an association rule.
	Understand
	BTL-2

	14.
	Explain how you will generate association rules from frequent item sets.
	Analyze
	BTL-4

	15.
	Compare the advantages of FP growth algorithm over apriori algorithm
	Analyze
	BTL-2

	16.
	Formulate the principle frequent item set and closed item set.
	Create
	BTL-6

	17.
	How will you apply FP growth algorithm in Data mining?
	Apply
	BTL-3

	18.
	How would you explain the principle of Apriori algorithm? How can the efficiency of an Apriori algorithm be improved?
	Evaluate
	BTL-5

	19.
	Generalize on Mining Closed and Max Patterns.
	Create
	BTL-6

	20.
	List the uses of multilevel mining with reduced support.
	Remember
	BTL-1

	PART B

	1.
	Discuss about constraint based association rule mining with examples and state
how association mining to correlation analysis is dealt with.	(13)
	Apply
	BTL-3

	2.
	(i) Explain in detail Constraint Based Frequent Pattern mining.	(7)
(ii) Summarize on Classification using frequent Patterns.	(6)
	Evaluate
	BTL-5

	3.
	(i) What is interestingness of a pattern? What approach would you design to mine interestingness of patterns?	(6)
(ii) Design and discuss in detail about integration of data mining system with a data
warehouse?	(7)
	
Create
	
BTL-6

	4.
	Discuss the various Pattern evaluation methods and compare their measures. (13)
	Understand
	BTL-2

	5.
	(i) Compare Classification and Prediction.	(3)
(ii) Explain the issues regarding classification and prediction.	(3)
(iii) Write and explain the algorithm for mining frequent item sets without candidate generation.	(7)
	
Analyze
	
BTL-4

	6.
	Find all frequent item sets for the given training set using Apriori and FP growth respectively. Compare the efficiency of the two mining processes	(13) TID	ITEMS BROUGHT
T100	{M , O, N , K , E , Y }
T200	{D , O, N, K , E, Y }
T300	{M , A K, E }
T400	{M ,U , C , K ,Y }
T500	{C , O , O ,K , I , E }
	


Apply
	


BTL-3

	7.
	i)How would you summarize in detail about mining methods? ii)Summarize in detail about various kinds of association rules.
	Understand
	BTL-1

	8.
	Describe about constraint and correlation based association mining.
	Remember
	BTL-1

	9.
	(i)Describe concrete example , explain a method that performs frequent item set mining by using the prior knowledge of frequent item set properties.	(7) (ii)Discuss in detail the constraint based association mining.	(6)
	Remember
	BTL-1

	10.
	Define Market Basket Analysis. Describe about Frequent Itemsets, Closed Itemset
and Association Rules.	(13)
	Remember
	BTL-1

	11.
	(i) Examine in detail the Pattern Mining in Multilevel Associations. (ii)Describe in detail Pattern mining in Multidimensional Associations.
	Remember
	BTL-1

	12.
	(i)Describe in detail about frequent pattern classification.	(7)
(ii)Write an algorithm for FP-Tree Construction and discuss how frequent itemsets are generated from FP-Tree.	(6)
	Understand
	BTL-2

	13.
	Consider a home finance loan to predict the housing loan payment. Design a general hierarchical a structure and analyze the factors using rule discovery techniques to accurately predict the number of loan payments in a given quarter/year. Loan is availed for a period of 20 to 25 years, but an average life span of the loan exists for only 7 to 10 years due to payment.
Make necessary assumptions: Maintenance record of the customer details and details of the prevailing interest rates, borrower characteristics, account dare, fine tune loan prepayment such as interest rates and fees in order to maximize the profits of the company. Elaborately discuss the association rule mining issues. Also Analyze on the multilevel association rules and find if you could relate any
relation on from the above application.	(13)
	



Analyze
	



BTL-4

	14.
	Compare the Pattern Evaluation Measures and summarize the various pattern evaluation methods.	
	Analyze
	BTL-4

	
	i) What is interestingness of a pattern ?	(5)
ii) Summarize the various classification methods using frequent patterns.	(10)
	Evaluate
	BTL-5

	15
	Analyze the various Frequent Itemset mining method with examples.	(15)
	Analyze
	BTL-4

	16
	Generalize how pattern mining is done in multilevel and multidimensional space with necessary examples.	(15)
	Create
	BTL-6

	UNIT IV CLASSIFICATION AND CLUSTERING

	Decision Tree Induction - Bayesian Classification – Rule Based Classification – Classification by Back Propagation – Support Vector Machines –– Lazy Learners – Model Evaluation and Selection-Techniques to improve Classification Accuracy. Clustering Techniques – Cluster analysis-Partitioning Methods - Hierarchical Methods – Density Based Methods - Grid Based Methods – Evaluation of clustering – Clustering high dimensional data- Clustering with constraints, Outlier analysis-outlier detection methods.

	PART A

	1.
	Identify what changes you make to solve the problem in cluster analysis.
	Remember
	BTL-1

	2.
	Formulate the role of application and challenges in clustering.
	Create
	BTL-6

	3.
	Evaluate what information is used by outlier detection method.
	Evaluate
	BTL-5

	4.
	Define Data pruning. State the need for pruning phase in decision tree construction.
	Remember
	BTL-1

	5.
	Classify the typical phases of outlier detection methods.
	Analyze
	BTL-4

	6.
	Pointout why a cluster has to be evaluated?
	Analyze
	BTL-4

	7.
	What is Naïve Bayesian classification? How is it differing from Bayesian classification?
	Analyze
	BTL-4

	8.
	Distinguish between Classification and clustering.
	Understand
	BTL-2

	9.
	Classify the hierarchical clustering methods.
	Understand
	BTL-2

	10.
	Name the features of Decision tree induction.
	Understand
	BTL-2

	11.
	How would you evaluate accuracy of a classifier?
	Evaluate
	BTL-5

	12.
	List the challenges of outlier detection.
	Remember
	BTL-1

	13.
	Define decision tree induction.
	Remember
	BTL-1

	14.
	Show the intrinsic methods in cluster analysis.
	Apply
	BTL-3

	15.
	How would you show your understanding about pessimistic pruning?
	Apply
	BTL-3

	16.
	Give why pruning is needed in decision tree?
	Understand
	BTL-2

	17.
	What inference can you formulate with Bayes theorem?
	Create
	BTL-6

	18.
	Demonstrate the Bayes classification methods.
	Apply
	BTL-3

	19.
	Define Lazy learners and eager learners with an example.
	Remember
	BTL-1

	20.
	How do you explain the extrinsic and intrinsic methods?
	Remember
	BTL-1

	PART B

	1.
	(i)Analyze the Requirements of clustering in Data Mining.
ii) Pointout the desirable properties of Clustering algorithm.
	Analyze
	BTL-4

	2
	(i)Write the difference between CLARA and CLARANS. (ii)Discuss the different hierarchical methods in cluster analysis.
	Understand
	BTL-2

	3
	What is clustering? Describe in detail about the features of K-means partitioning method.
	Remember
	BTL-1

	4
	(i)Develop an algorithm for classification using decision trees. Illustrate the algorithm with a relevant example.	(7)
(ii)What approach would you use to apply decision tree induction?	(6)
	Apply
	BTL-3

	5
	(i)What is Classification? What are the features of Bayesian classification? Explain in detail with an example.	(8)
(ii)Explain how the Bayesian Belief Networks are trained to perform classification.
(5)
	Evaluate
	BTL-5

	6
	i) How would you discuss the outlier analysis in detail?
ii) Discuss in detail about the various detection techniques in outlier.
	Understand
	BTL-2

	7
	(i) Examine in detail about Lazy learners with examples.	(4)
(ii) Describe about the process of multi-layer feed-forward neural network classification using back propagation learning.	(9)
	Remember
	BTL-1

	8
	Discuss the different types of data in cluster analysis. 
Interpret following clustering algorithm using examples.
· K.means
· K-medoid.
	Understand
	BTL-2

	9
	(i) Demonstrate in detail about model based clustering methods. (ii)Illustrate the concepts
1. CLIQUE
2. DBSCAN
	Apply
	BTL-3

	10
	(ii) Generalize the Bayes theorem of posterior probability and explain the working of a Bayesian classifier with an example.	
(iii) Formulate rule based classification techniques.
	Create
	BTL-6

	11
	Explain the hierarchical based method for cluster analysis.
Explain in detail about density based methods.
	Analyze
	BTL-4

	12
	(i) Define classification. With an example explain how support vector machines can be used for classification.	
What are the prediction techniques supported by a data mining systems?
	Remember
	BTL-1

	13
	(ii) Explain algorithm for constructing a decision tree from training samples.	
(iii) Write Bayes theorem.
	Analyze
	BTL-4

	14
	i) Describe in detail about the following Classification methods.	(6)
(a) Bayesian classification
(b) Fuzzy set approach
(c) Genetic algorithms.
Describe in detail Classification by Back propagation.
	Remember
	BTL-1

	15
	i)Develop a clustering high dimensional data.	(8) (ii)Consider five points { X1, X2,X3, X4, X5} with the following coordinates as a two dimensional sample for clustering:
X1 = (0,2.5); X2 = (0,0); X3= (1.5,0); X4 = (5,0); X5 = (5,2)
Compose the K-means partitioning algorithm using the above data set.
	Create
	BTL-6

	16
	Consider that the data mining task is to cluster the following eight points A1,A2,A3,B1,B2,B3,C1AND C2(with (X,Y) representing location) into three clusters A1(2,10) , A2(2,5) , A3(8,4) , B1(5,8) , B2(7,5) , B3(6,4) , C1(1,2) ,
C2(4,9). The distance function is Euclidean distance .Suppose initially we assign A1, B1 and C1 as the center of each cluster, respectively. Analyze the K-means algorithm to show the three cluster centers after the first round of execution and the final tree clusters.	(15)
	Analyze
	BTL-4
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	1.
		(7)
	
	

	2.
	
	
	

	3.
	Discuss the single dimensional Boolean association rule mining for transaction database. Evaluate the below transaction database.	(15)
	Evaluate
	BTL-5

	
	
	Transaction ID
	Items Bought
	
	
	

	
	
	2000
	A,B,C
	
	
	

	
	
	1000
	A,C
	
	
	

	
	
	4000
	A,D
	
	
	

	
	
	5000
	B,E,F
	
	
	

	
	Let minimum support 50% and minimum confidence 50% We have A=>C (50% , 66.6%)
C=>A (50%, 100 %)
	
	

	4.
	Explain hierarchical clustering in detail. Analyse the below diagram and draw the dendrogram using hierarchical clustering algorithm.	(15)
[image: ]
	Create
	BTL-6

	

	Datasets – Introduction, Iris plants database, Breast cancer database, Auto imports database - Introduction to WEKA,
The Explorer – Getting started, Exploring the explorer, Learning algorithms, Clustering algorithms, Association–rule learners.




	PART A

	1.
	Define Weka tool.
	Remember
	BTL-1

	2.
	List the applications of Weka.
	Remember
	BTL-1

	3.
	Name the features of Weka tool.
	Remember
	BTL-1

	4.
	Analyze how attribute selection is achieved in Weka tool?
	Analyze
	BTL-4

	5.
	How will you apply supervised filter to test data?
	Apply
	BTL-3

	6.
	Compare the classifier algorithms supported by Weka.
	Evaluate
	BTL-5

	7.
	Define IRIS database.
	Remember
	BTL-1

	8.
	Demonstrate the method to convert files to ARFF format.
	Apply
	BTL-3

	9.
	How will you apply Weka tool to learning method?
	Apply
	BTL-3

	10.
	Generalize the tabs available in explorer window.
	Create
	BTL-6

	11.
	Formulate the procedure to load the data into the Explorer.
	Create
	BTL-6

	12.
	Analyze Association rule learners.
	Analyze
	BTL-4

	13.
	Discuss the use of Cluster and Associate panel.
	Understand
	BTL-2

	14.
	Define Multilayer perceptron.
	Remember
	BTL-1

	15.
	Classify the various clustering algorithms.
	Understand
	BTL-2

	16.
	Differentiate tree visualizer and data visualizer.
	Understand
	BTL-2

	17.
	Evaluate the use of supervised instance filters.
	Evaluate
	BTL-5

	18.
	Compare Multi-Instance Classifiers and Miscellaneous Classifiers.
	Understand
	BTL-2

	19.
	Define Bayesian logistic regression.
	Remember
	BTL-1

	20.
	Classify the file formats supported by Weka converters.
	Analyze
	BTL-4

	PART B

	1.
	Explain the need of Auto imports database with necessary implementations.	(13)
	Analyze
	BTL-4

	2.
	Describe	Datasets.	Give	the	importance	of	datasets	in	Data	Mining. (13)
	Remember
	BTL-1

	3.
	(i) Describe the steps involved in getting started with The Explorer.	(7)
(ii) Examine the output of building a decision tree.	(6)
	Remember
	BTL-1

	4.
	Analyze the purpose of Neural Networks in learning algorithms.	(13)
	Analyze
	BTL-4




	5.
	(i)Define Clustering algorithms. And explain the functions of several clustering algorithms.	(7)
(ii)Describe the function of Association-rule learners.	(6)
	Remember
	BTL-1

	6.
	Examine how you will apply the various tabs of the explorer window? (13)
	Apply
	BTL-3

	7.
	(i)Explain the functionality of the Bayes classifier algorithms.	(7) (ii)Describe the functions of several tree based classifier algorithm in Weka. (6)
	Apply
	BTL-3

	8.
	(i)Describe the methods for generating rules in classifiers.	(7)
(ii)Interpret the various functions used in classifier algorithms in Weka.	(6)
	Understand
	BTL-2

	9.
	Summarize the use of Breast cancer dataset and its specifications.	(13)
	Evaluate
	BTL-5

	10.
	Develop the implementation of Iris Plants Database in Weka and its uses.	(13)
	Create
	BTL-6

	11.
	Distinguish lazy classifiers and miscellaneous classifers.	(13)
	Understand
	BTL-2

	12.
	(i) Summarize the clustering algorithms used in Weka.	(7)
(ii) Discuss in detail the various Association-rule learners.	(6)
	Understand
	BTL-2

	13.
	Give an introduction on Weka Tool and analyze its importance.	(13)
	Analyze
	BTL-4

	14.
	Define Learning Algorithms and explain the various classifier algorithms in Weka.	(13)
	Remember
	BTL-1

	PART C

	1.
	Analyze the procedure for getting started with explorer, preparing and loading the data, building a decision tree and examine the output.	(15)
	Analyze
	BTL-4

	2.
	Evaluate the use of Datasets and explain the procedure to implement any database
in Weka.	(15)
	Create
	BTL-6

	3.
	Conclude the use of Learning and Clustering Algorithms and explain its functionality.	(15)
	Evaluate
	BTL-5

	4.
	(i) Formulate the importance of Weka & explain implementation procedure.	(8)
(ii) Generalize the three association-rule learners listed by Weka.	(7)
	Create
	BTL-6
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