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Abstract— In the field of association rule mining, many 

algorithms exist for exploring the relationships among the 

items in the database. These algorithms are very much 

different from one another and take different amount of time 

to execute on the same sets of data. In this paper, a sample 

dataset has been taken and various association rule mining 

algorithms namely Apriori, FP-Growth, Tertius and 

Predictive Apriori have been compared. These algorithms 

were applied on the data using Weka tool and the results 

have been presented. According to the results obtained, it 

has been found out that FP-Growth algorithm is the fastest 

of them all. 

Keywords: Apriori, Association rule mining, FP-Growth, 

Predictive Apriori, Tertius, Weka. 

I. INTRODUCTION 

Data mining is the process of finding interesting patterns in 

the database. It is a computational process to discover 

patterns in large datasets that involve methods at the 

intersection of artificial intelligence, machine learning, 

database systems and statistics. The basic goal of data 

mining is to extract such information which can be used in 

future. It includes various steps like anomaly detection in 

data, association rule mining, clustering, classification, 

regression and summarization [3]. Association rules were 

first introduced by [10]. It is a popular technique to discover 

relationships between items in the database by using 

different measures of interestingness. For example, the rule 

{pencil, sharpener} => {eraser} would indicate that if a 

customer buys pencil and sharpener, he or she is likely to 

buy eraser also. These type of information might be used to 

take marketing decisions such as giving offers on related 

items, promotional schemes or placing the related items on 

nearby shelves[6]. Association rule mining is one of the 

most well studied areas of data mining. Association rule 

mining tries to find relationships among attributes in a 

dataset and produce rules in the form of if-then statements 

concerning attribute-values [5]. In this paper, the authors 

have compared four association rule mining algorithms. 

Accordingly, the rest of the paper is organized as follows: 

Section II gives the basic concepts of association rule 

mining. Section III gives a brief introduction to the 

association rule mining algorithms. Section IV gives the 

working of Weka with the experimental results. Section V 

presents the conclusion of the paper. 

II. BASIC CONCEPTS 

Association rules are a set of statements that depict certain 

relationships between data in any database. An association 

rule is of the form {X} =>{Y}, where the left hand side i.e. 

{X} is called the antecedent and the right hand side i.e. {Y} 

is called the consequent [11]. A more formal definition of 

association rules is: Let I= {I1, I2... In} be a set of n distinct 

attributes. T be any transaction that contains a set of items 

such that T⊂I, D be a database with different transaction 

records Ts. An association rule is of the form X=>Y where 

X, Y⊂I are the sets of items called itemsets and X∩Y=Φ 

[12]. 

The problem of finding association rules is usually 

decomposed into two sub problems (Fig 1). Firstly, all the 

frequent items are found using minimum support. Then the 

association rules are found from these itemsets using 

minimum confidence. The first sub problem is usually 

composed of two steps. The first step is the candidate large 

itemset generation process and the second step is the 

frequent itemset generation process [9]. 

 
Fig. 1: Process of Finding Association Rules 

The association rules selected after each step depend on 

some interestingness measures. These interestingness 

measures prune the non-relevant or uninteresting association 

rules found at a particular step. Major interestingness 

measures in association rule mining are support and 

confidence. They have been defined as follows: 

 Support: An association rule {X} => {Y} has a support 

s in the database D if s% of the transactions in D 

contains X and Y [7]. 

 Confidence or Predictability: An association rule {X} 

=> {Y} has a confidence c if c% of the transactions in 

the database D that contain X also contains Y [7]. 

Some other interestingness measures are: 

 Expected Predictability: The frequency of occurrence 

of the item Y is said to be its expected predictability 

[7]. 

 Lift: It is the ratio of confidence or predictability to 

expected confidence or expected predictability i.e. the 

number of transactions that include the consequent or 

the right hand side of the rule divided by the total 

number of transactions [1]. 

While this association rule mining model is 

sufficient for most of the applications, it may not be 
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adequate when the frequency of each item in the basket is 

variable and cannot be ignored. For example, consider the 

following rule: 

Sword => blood [support=5%, confidence=55%] 

This rule depicts that 5% of the times the word 

“blood” and “sword” occur together in stories and 55% 

times a story containing the word “sword” also contains the 

word “blood”. 

However, this rule can be written in a quantitative 

form also: 

Sword30-35^war14-16 => blood50-52 

This rule shows that a story containing 30 t0 35 

occurrences of the word “sword” and 14-16 occurrences of 

the word “war” is likely to contain 50 to 52 occurrences of 

“blood” [8]. 

III. INTRODUCTION TO EXISTING ALGORITHMS 

The authors in this paper have tried to compare four 

association rule mining algorithms namely, Apriori, FP-

Growth, Tertius and Predictive Apriori by using a sample 

dataset. A brief discussion of all the four algorithms is given 

below: 

 Apriori Algorithm A.

Apriori algorithm is a milestone in the history of association 

rule mining. In Apriori algorithm, firstly the candidate 

itemsets are generated. Then the database is scanned for 

checking the support of these itemsets to generate frequent 

1-itemsets. During the first scan, 1-itemsets are generated by 

rejecting those itemsets whose support is below the 

threshold. In the consequent passes, the candidate k-itemsets 

are generated after (k-1)
Th 

pass over the database by joining 

(k-1) itemsets. The pruning of the non-interesting itemsets is 

done according to the Apriori property which states that the 

subset of a frequent itemset must also be frequent[9]. 

 FP-Growth Algorithm B.

Apriori algorithm has a bottleneck in the form of candidate 

set generation process. FP-Growth algorithm removes this 

bottleneck by construction of a new data structure called 

frequent pattern tree which is a compact representation of 

the database. The definition of FP-Tree according to [2] is: 

An FP-Tree is a tree structure that has been defined as : 

1) It has a root labelled as “root”, a set of item prefix sub 

trees as the children of the root and a frequent item 

header table. 

2) Each node in the item prefix sub tree has three fields: 

item-name, count and node-link. Item-name denotes 

which item this node is representing, count tells the 

number of transactions represented by the portion of 

the path reaching this node and the node-link links to 

the next-node in the tree carrying the same item-name 

or null if there is none. 

3) Each entry in the frequent item header has two fields 

i.e. (i) item-name and (ii) head of node-link pointing to 

the first node having the same item-name. 

The FP-Growth algorithm works in two steps [6]: 

1) Construct FP-Tree 

 The database is scanned to discover 1-itemsets. 

 The items are arranged in an order of decreasing 

support. 

 The database is again scanned to construct FP-

Tree. 

2) Discovering frequent itemsets using FP-Tree 

 Frequent itemsets are found recursively with 

common suffix, ending with items having lower 

support first. 

 Tertius Algorithm C.

This algorithm finds the association rules according to some 

confirmation measures. First order logic representation is 

used in this algorithm. Various parameters or options like 

classification Threshold, confirmation Values, class Index, 

number Literals, negation, frequency Threshold, missing 

Values, noise Threshold, repeat Literals, roc Analysis, 

values Output etc. are included in this algorithm[11]. 

 Predictive Apriori Algorithm D.

Generally, various algorithms consider the two basic 

interestingness measures i.e. support and confidence. But, in 

Predictive Apriori, support and confidence are combined to 

form a new single measure called Accuracy i.e. {Support, 

Confidence} => Accuracy. This predictive accuracy is used 

to generate association rules. This algorithm generates ‘n’ 

best association rules based on ‘n’ where ‘n’ is the number 

of rules specified by the user [4]. 

IV. EXPERIMENTAL RESULTS 

 Working of Weka A.

Today, a large variety of data mining tools is available. 

Weka is one of the most widely used data mining tool. 

Basically, Weka is a collection of machine learning 

algorithms for the tasks related to data mining. It provides 

the functionalities related to data mining like data pre-

processing, association rule mining along with 

classification, clustering, visualization etc. The algorithms 

can be applied directly on a dataset or through java code. 

Weka is open source software. It can be applied to small as 

well as large databases [13]. The working of Weka is 

explained below: 

1) Weka GUI Chooser 

As shown in Fig. 2, when Weka is started a GUI chooser 

window is opened which lets the user to select the desired 

GUI be it Explorer, Experimenter, Knowledge Flow or 

Simple CLI. From the GUI Chooser, explorer has to be 

opened. 

 
Fig. 2: Weka GUI Chooser 

2) Preprocess Tab 

When the explorer gets opened, there are various tabs 

present which provide different functionalities. From here 
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the preprocess tab is selected as shown in Fig 3. In the 

preprocess tab, there are various options like open file, open 

database, edit, save etc. After importing the data, the list of 

all the attributes is shown (Fig 4). 

 
Fig. 3: Preprocess Tab 

 
Fig. 4: Opening a File 

3) Associate Tab 

After importing the data, the associate tab has to be selected. 

From this tab the user can select the association rule mining 

algorithm f his or her choice and perform the task (Fig 5). 

 
Fig. 5: Associate Tab 

 Comparative Results B.

The algorithms are compared on the basis of execution time 

they take by applying them on different number of instances 

of a sample dataset. The dataset has 217 attributes. Various 

algorithms have been applied on different number of 

instances of the dataset i.e. 50, 250, 500 and 750 instances 

of the dataset at a time while keeping the number of 

attributes to be constant. The support factor is 0.1 while the 

confidence is 0.9. Table I shows the comparison of the four 

algorithms namely Apriori, FP-Growth, Tertius and 

Predictive Apriori when they were applied on the dataset. 

The comparison has been made on the basis of their 

execution times they took on different number of instances 

of the same dataset. 

NO. OF 

INSTANCES 

IN THE 

DATASET 

APRIORI 
FP-

GROWTH 
TERTIUS 

PREDICTIVE 

APRIORI 

50 1 1 2 51 

250 3 1 8 1105 

500 5 1 8 4613 

750 7 1 35 17310 

Table. 1: Execution Times of Algorithms (In Seconds) 

The following graphs (Fig 6, Fig 7, Fig 8 and Fig 

9) depict the execution times taken by the different 

algorithms (Apriori, FP-Growth, Tertius and Predictive 

Apriori respectively) with respect to the number of 

instances. 

 
Fig. 6: Apriori Algorithm 

 
Fig. 7: FP-Growth Algorithm 

 
Fig. 8: Tertius Algorithm 
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Fig. 9: Predictive Apriori Algorithm 

Result: The experimental results show the 

comparison of the four selected algorithms based on the 

execution times taken by them on the same dataset. The 

algorithms were applied on different number of instances. 

After seeing the results, it has been found out that FP-

Growth algorithm is the fastest algorithm among these four 

algorithms. Its execution time does not depend on the size of 

the dataset while the execution time of other algorithms 

increases with the increase in the size of the dataset. The 

ascending order of the execution times of the algorithms is 

FP-Growth < Apriori < Tertius < Predictive Apriori which 

shows that Predictive Apriori algorithm is the slowest of the 

four algorithms. 

V. CONCLUSIONS 

Market basket analysis is one of the major applications of 

association rule mining. In this paper, it has been tried to 

compare four association rule mining algorithms namely, 

Apriori, FP-Growth, Tertius and Predictive Apriori by 

applying them on different number of instances of a given 

dataset. A brief introduction to all the four algorithms has 

been given in the paper.  The algorithms have been 

compared on the basis of their execution time. The 

experimental results show that FP-Growth algorithm is the 

fastest of them all followed by Apriori algorithm. 
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