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1. (a) Explain the difference between data mining and traditional statistical analysis.

(b) Explain the concept of data cube in OLAP.

(c) Given a transaction database with the following transactions :

{1, 2, 3}

{1, 2, 4}

{1, 3, 4}

{2, 3, 5}

Calculate the support and confidence for the rule {1, 3} => {4}.

(d) Explain the concept of data warehousing. Discuss its importance and benefits in
the context of Business Intelligence.

(e) Explain the concept of Stream Data Mining. Discuss its characteristics, challenges,
and applications.

(f) Explain techniques for cleaning the data in data mining.

(g) Discuss the concept of aggregation and summarization in data reduction.

2. (a) Explain the challenges associated with data preprocessing in data mining.

(b) Discuss the challenges of data mining. How these challenges can be handled ?
Explain by giving suitable justification.

3. (a) Write down the process of ETL (Extract, Transform, Load) in the context of data
warehousing. How ETL is implemented for any data mining application ?

(b) Discuss the importance and challenges of ETL that need to be implemented on
data mining applications.

4. (a) Explain the concept of clustering and its importance in data analysis. What are
the clustering methods we have for data partition ?

(b) Describe the K-means clustering algorithm in detail. Discuss the steps involved in
the K-means algorithm, including initialization, assignment, update, and
convergence criteria. Give a suitable example showing the working of K-Means
algorithm.

5. (a) Consider a dataset containing the following points in two-dimensional space :
{(2, 3), (4, 5), (3, 6), (6, 2), (8, 7), (9, 5)}. Apply the K-means algorithm with K=2
clusters. Show the initial centroids, assign points to clusters, update centroids,
and iterate until convergence. Provide the final clusters and centroids.

(b) What are the key characteristics of a Data Warehouse ?  Explain the characteristics
in detail with its importance.

6. (a) Define classification in the context of machine learning. Discuss its significance
and applications.

(b) Explain the difference between binary and multiclass classification with suitable
examples.
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7. (a) Consider the following dataset representing information about customers and
whether they purchased a product (1 for purchased, 0 for not purchased) :

Customer ID Age Group Income Group Gender Region Product Purchased

1 Young High Female Urban 1

2 Adult Low Male Rural 0

3 Adult High Female Urban 1

4 Senior Medium Male Rural 0

5 Young Low Male Urban 1

Using the given dataset:

(i) Calculate the number of customers who purchased the product.

(ii) Determine the percentage of customers who purchased the product.

(iii) Calculate the average income of customers who purchased the product.

(iv) Determine the most common age group among customers who purchased
the product.

(b) Given the following set of transactions :

{bread, milk, eggs}

{coffee, bread}

{bread, eggs}

{coffee, bread, eggs}

Find the frequent itemsets using the FP-growth algorithm.
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SPACE FOR ROUGH WORK


