
Data Mining - Fall 2014

Assignment 1

August 11, 2014

Deadline for clarification: Thursday 14 August 04:15 PM
Submission date: Monday 18 August 2014 2:15 PM
Late submission date: Thursday 21 August 2014 09:45 AM
Late submissions will have a marks reduction factor of 0.75.

Problems:

1. Download the course choice data from the course website. Each line of the file corresponds
to the choices some made by one of you for your electives.

Consider the courses as items and the choices made by each of you as transactions. This
assignment is about finding association rules (if any) from this data.

(a) Find the transaction corresponding to you. Delete that line and save a copy of the
modified file. This will be your data. If you find two transactions matching your choices,
delete only one of them. Finally you should have 22 transactions in your file.

Submission: the data file in text format.

(0 marks)

(b) Write a program using any language of your choice to find all the 3-frequent itemsets
with a support of at least 0.18 from these transactions (use any method, you do not have
to implement the A-priori algorithm). Call this set of 3-frequent itemsets L3.

Submission: The program and the output L3 in the following text format, where each
line of the file reads as B1,B2,B3 (4). In this example {B1, B2, B3} is a 3-frequent
itemset and 4 is its support count.

(5 marks)

(c) Write a program that generates all association rules with minimum confidence ≥ 0.75
from L3. If there is no such rule, use 0.60 or 0.50 as the minimum confidence, so that
you get some rules.

Submission: The program and an output file with your rules, written in the form
{Bi, Bj → Bk}.

(10 marks)
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(d) Define a hash function of your choice and draw a hash tree for L3 on paper. Refer to
Slide 16 of the lectures on association rules.

(5 marks)

(e) Now consider the trasaction T corresponding to you (you have deleted it from the original
data file). Note that T is a transaction with at least 5 items. Using the hash tree you
have drawn, show how the subsets of T are matched with the itemsets in L3, to check if
an itemset is a subset of T . For convenience of writing the steps using a single diagram,
name or number each node of your hash tree and write down the steps.

(10 marks)

2. Prove that any maximal frequent itemset is also a closed itemset.

(5 marks)

3. For each of the following measures, determine if the measure satisfies the null addition prop-
erty : (a) Support, (b) Confidence, (c) Interest factor. In each case, provide a simple proof or
give a simple counter example.

(15 marks)
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