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Solved Examples 

1. Consider the dataset shown in Table 1. 

  Table 1: Example of market basket transaction  

 
(a) Compute the support for itemsets {𝑒} , {𝑏, 𝑑} and {𝑏, 𝑑, 𝑒} by treating 

each transaction ID as a market basket. 

(b) Use the results in part (a) to compute the confidence for the association 

rules {𝑏, 𝑑} → {𝑒} and {𝑒} → {𝑏, 𝑑}. Is confidence a symmetric measure? 

(c) Repeat part(a) by treating each CustomerID as a market basket. Each item 

should be treated as a binary variable (1 if an item appears in at least one 

transaction bought by the customer, and 0 otherwise). 

(d) Use the results in part(c) to compute the confidence for the association 

rules {𝑏, 𝑑} → {𝑒} and {𝑒} → {𝑏, 𝑑}. 

 

Solution:  

 Support determines how often a rule is applicable to a given dataset.  

Support, 𝑠(𝑋 → 𝑌)  =  
𝜎(𝑋∪𝑌)

𝑁
 

  



 Confidence determines how frequently items in 𝑌 appear in 

transactions that contain 𝑋.  

                                Confidence, 𝑐(𝑋 → 𝑌)  =  
𝜎(𝑋∪𝑌)

𝜎(𝑋)
 

Where, 𝑁 is total number of transactions and 𝜎(𝑋) is the support count of 𝑋 

(support count refers to the number of transactions that contain a particular 

itemset 𝑋). 

(a) The support for itemsets: 

𝑠({𝑒}) =  
8

10
 = 0.8 

𝑠({𝑏, 𝑑}) =  
2

10
 = 0.2 

𝑠({𝑏, 𝑑, 𝑒})  =
2

10
 = 0.2 

(b) The confidence for the association rules: 

𝑐({𝑏, 𝑑} → {𝑒})  =
𝜎({𝑏, 𝑑, 𝑒})

𝜎({𝑏, 𝑑})
 =  

2

2
= 1 

𝑐({𝑒} → {𝑏, 𝑑})  =
𝜎({𝑏, 𝑑, 𝑒})

𝜎({𝑒})
 =  

2

8
= 0.25 

 

(c) Repeat part(a) by treating each CustomerID as a market basket 

Customer ID Items Bought 

1 {𝑎, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑒} 
2 {𝑎, 𝑏, 𝑑, 𝑒}, {𝑎, 𝑐, 𝑑, 𝑒} 

3 {𝑏, 𝑐, 𝑒}, {𝑏, 𝑑, 𝑒} 
4 {𝑐, 𝑑}, {𝑎, 𝑏, 𝑐} 

5 {𝑎, 𝑑, 𝑒}, {𝑎, 𝑏, 𝑒} 

 

The support for itemsets: 

𝑠({𝑒}) =  
4

5
 = 0.8 

𝑠({𝑏, 𝑑}) =  
5

5
 = 1 

𝑠({𝑏, 𝑑, 𝑒})  =
4

5
 = 0.8 



(d) The results in part(c) is used to compute the confidence for the 

association rules {𝑏, 𝑑} → {𝑒} and {𝑒} → {𝑏, 𝑑} 

𝑐({𝑏, 𝑑} → {𝑒})  =
𝜎({𝑏, 𝑑, 𝑒})

𝜎({𝑏, 𝑑})
 =  

4

5
= 0.8 

𝑐({𝑒} → {𝑏, 𝑑})  =
𝜎({𝑏, 𝑑, 𝑒})

𝜎({𝑒})
 =  

4

4
= 1 

 

2. Consider the following set of frequent 3-itemsets: 

{1, 2, 3}, {1, 2, 4}, {1, 2, 5}, {1, 3, 4}, {1, 3, 5}  {2, 3, 4}, {2, 3, 5}, {3, 4, 5} 

Assume that there are only five items in the dataset. 

(a) List all candidate 4-itemsets obtained by a candidate generation 

procedure using 𝐹𝑘−1 × 𝐹1 merging strategy. 

(b) List all candidate 4-itemsets obtained by the candidate generation 

procedure in Apriori. 

(c) List all candidate 4-itemsets that survive the pruning step of the Apriori 

algorithm. 

 

Solution: 

(a) All candidate 4-itemsets obtained by a candidate generation procedure 

using 𝐹𝑘−1 × 𝐹1 merging strategy. 

Frequent 3-itemsets:  

{1, 2, 3} {1, 2, 4} {1, 2, 5} {1, 3, 4} {1, 3, 5} {2, 3, 4} {2, 3, 5} {3, 4, 5} 
 

Frequent 1-itemsets: 

{1} {2} {3} {4} {5} 
 

Merging frequent 3-itemsets and frequent 1-itemsets to obtain frequent 

4-itemsets: 

{1, 2, 3, 4} {1, 2, 3, 5} {1, 2, 4, 5} {1, 3, 4, 5} {2, 3, 4, 5} 
  

(b) All candidate 4-itemsets obtained by the candidate generation procedure 

using Apriori. 

Frequent 3-itemsets: Frequent 4-itemsets: 



Itemset 
{1, 2, 3} 
{1, 2, 4} 
{1, 2, 5} 
{1, 3, 4} 
{2, 3, 4} 
{2, 3, 5} 
{3, 4, 5} 

 

Itemset Count 
{1, 2, 3, 4} 4 
{1, 2, 3, 5} 3 
{1, 2,4, 5} 1 
{1, 3, 4, 5} 2 
{2, 3, 4, 5} 1 

 

 

(c) Let minimum support count be 3, all candidate 4-itemsets that survive the 

pruning step of the Apriori algorithm:  

{1, 2, 3, 5}, {1, 2, 3, 4}    

 

 

Exercises 

1. Consider the market basket transactions shown in Table 2. 

  Table 2: Market Basket Transactions. 

 

(a) What is the maximum number of association rules that can be 

extracted from this data (including rules that have zero support)? 

(b) What is the maximum size of frequent itemsets that can be extracted 

(assuming 𝑚𝑖𝑛𝑠𝑢𝑝 > 0)? 

(c) Write an expression for the maximum number of size-3 itemsets that 

can be derived from this dataset. 

(d) Find an itemset (of size-2 or larger) that has the largest support. 

(e) Find a pair of items, a and b, such that the rules {𝑎} → {𝑏} and {𝑏} →

{𝑎} have the same confidence. 



2. The Apriori algorithm uses a generate-and-count strategy for deriving 

frequent itemsets. Candidate itemsets of size 𝑘 + 1 are created by joining 

a pair of frequent itemsets of size 𝑘 (this is known as the candidate 

generation step). A candidate is discarded if any one of its subsets is found 

to be infrequent during the candidate pruning step. Suppose the Apriori 

algorithm is applied to the dataset shown in Table 3 with 𝑚𝑖𝑛𝑠𝑢𝑝 =

 30%, i.e., any itemset occurring in less than 3 transactions is considered 

to be infrequent. 

Table 3: Market Basket Transaction 

 

 



3. 

 

4.

 

5. 

 

 


