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ANSWER KEY
1. Knowledge Discovery in Databases (KDD) is the overall process of discovering useful, valid, and understandable patterns from large volumes of data using statistical, machine learning, and data mining techniques.
2. Data Mining:
· A single step in the process
· Focuses on extracting patterns
· Uses algorithms to find patterns
· Core technical step

KDD:
· Complete end-to-end process
· Includes data selection, preprocessing, mining, and interpretation
· Integrates multiple stages
· Broader framework
3. Classification is a supervised data mining technique used to assign data objects to predefined classes or categories based on learned patterns from labeled training data.
4. Rule-based classification algorithms generate a set of IF–THEN rules from training data to classify new instances. Each rule represents a condition and a corresponding class label, making the model easy to interpret.
5. Outliers are data objects that do not belong to any cluster or significantly differ from other data points. They often represent noise, errors, or rare events.
6. Clustering is an unsupervised data mining technique that groups similar data objects into clusters such that objects within a cluster are more similar to each other than to those in other clusters.
7. A Data Warehouse is a subject-oriented, integrated, time-variant, and non-volatile collection of data designed to support decision-making processes.
8. OLTP:
· Handles day-to-day transactions	
· Highly normalized data	
· Fast insert/update operations	
· Used by operational staff	
OLAP:
· Supports analytical queries
· Denormalized, multidimensional data
· Complex read-intensive queries
· Used by managers and analysts
9. Metadata describes the structure, source, meaning, and usage of data stored in the data warehouse. It helps users understand data, supports data integration, and improves query accuracy.
10.   
  To support strategic decision making
  To integrate data from multiple heterogeneous sources
11. Similarity and distance measures quantify how close or different data objects are. Common measures include Euclidean distance, Manhattan distance, and cosine similarity, which help determine cluster formation.
12.    
  Subject-oriented
  Time-variant
13. A Decision Tree is a supervised classification algorithm that represents decisions as a tree structure, where internal nodes denote attribute tests, branches denote outcomes, and leaf nodes represent class labels.
	Outlook
	Temperature
	Humidity
	Wind
	Play

	Sunny
	Hot
	High
	Weak
	No

	Sunny
	Hot
	High
	Strong
	No

	Overcast
	Hot
	High
	Weak
	Yes

	Rain
	Mild
	High
	Weak
	Yes


· Select the best attribute using Information Gain or Gini Index.
· Split the dataset based on the selected attribute.
· Repeat recursively for each subset.
· Stop when all instances in a node belong to the same class.
Sample Decision Tree:
· If Outlook = Sunny → Play = No
· If Outlook = Overcast → Play = Yes
· If Outlook = Rain → Play = Yes
14.   Statistical-based classification algorithms use probabilistic models to classify data based on statistical inference.
Common Algorithms:
· Naïve Bayes Classifier
· Bayesian Networks
Example: Naïve Bayes Classifier
It uses Bayes’ Theorem:
[image: ]
· Calculate prior probability of each class.
· Compute likelihood of features given the class.
· Calculate posterior probability.
· Assign the class with highest probability.
15.     
	Aspect
	Hierarchical Clustering
	Partitional Clustering

	Cluster formation
	Tree-like structure
	Flat clusters

	Number of clusters
	Not predefined
	Must be specified (k)

	Output
	Dendrogram
	Set of clusters

	Complexity
	High
	Lower

	Examples
	Agglomerative, Divisive
	K-Means, K-Medoids


 

16.    
	Feature
	Star Schema
	Snowflake Schema

	Structure
	Simple star-shaped
	Complex normalized

	Dimensions
	Denormalized
	Normalized

	Query performance
	Faster
	Slower

	Storage
	More space
	Less space




17. Common Architectural Strategies:
Top-Down Approach (Enterprise Data Warehouse)
· Centralized warehouse
· High consistency
Bottom-Up Approach (Data Marts)
· Departmental data marts
· Faster implementation
Hybrid Approach
· Combination of both
18. Association rule mining identifies frequent patterns using algorithms like Apriori.
Steps in Apriori Algorithm:
· Generate candidate itemsets.
· Prune infrequent itemsets using minimum support.
· Generate larger itemsets from frequent ones.
· Repeat until no more frequent itemsets are found.
Example:
Transaction: {Milk, Bread, Butter}
Frequent Itemset: {Milk, Bread}

19.    Categories of Data Warehousing Tools:
1. ETL Tools
Informatica, Talend
Used for data extraction, transformation, and loading
2. OLAP Tools
Microsoft SSAS, SAP BW
Enable multidimensional analysis
3.Reporting & Visualization Tools
Tableau, Power BI
Used for dashboards and reports
4. Data Mining Tools
RapidMiner, WEKA
20.   Credit Card Fraud Detection
System Architecture:
1. Data Sources
Transaction data, customer profiles, merchant data
2. Data Preprocessing
· Noise removal
· Handling missing values
· Feature normalization
3. Neural Network Model
· Input layer: Transaction amount, time, location, merchant category
· Hidden layers: Pattern extraction
· Output layer: Fraud / Non-fraud
4. Training Phase
· Labeled historical transaction data
· Backpropagation algorithm
5. Evaluation Metrics
Accuracy, Precision, Recall, F1-score
6. Deployment
Real-time fraud detection alerts
21.   
	Algorithm
	Data Type Suitability
	Strengths
	Limitations

	Decision Trees
	Categorical & Numerical
	Interpretable
	Overfitting

	Naïve Bayes
	Text, High-dimensional
	Fast
	Assumes independence

	k-NN
	Numerical
	Simple
	Computationally expensive

	SVM
	High-dimensional
	High accuracy
	Hard to interpret

	Neural Networks
	Large, complex data
	Handles non-linearity
	Black-box



22. 
     Apriori Algorithm
· Strength: Simple, easy to understand
· Weakness: Multiple database scans, poor scalability
  FP-Growth Algorithm
· Strength: No candidate generation, faster
· Weakness: Memory intensive
  Parallel Association Rule Mining
· Strength: Reduced computation time
· Weakness: Data synchronization overhead
  Distributed Algorithms (MapReduce-based)
· Strength: Scalability for big data
· Weakness: Communication cost and complexity
23.     
Role of OLAP in DSS:
· Multidimensional data analysis
· Trend analysis and forecasting
· Drill-down and roll-up operations
· Faster query performance
State of the OLAP Market:
· Shift towards cloud-based OLAP
· Integration with BI and AI tools
· Popular tools: Microsoft Power BI, SAP BW, Oracle OLAP
24.    
Key Decisions:
1. Architecture Selection
Centralized vs Data Mart-based
2. Schema Design
Star vs Snowflake
3. Data Granularity
Level of detail stored
4. ETL Strategy
Batch vs real-time loading
5. Performance Optimization
Indexing, partitioning
6. Organizational Issues
User requirements, governance, security
25.   
Proposed Schema: Star Schema
Fact Table: Sales
· Sales_ID
· Date_ID
· Product_ID
· Store_ID
· Customer_ID
· Sales_Amount
· Quantity
Dimension Tables:
· Time: Day, Month, Quarter, Year
· Product: Product Name, Category, Brand
· Store: Location, Region
· Customer: Age, Gender, Segment
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