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Abstract  
 

Apriori algorithm is an influential algorithm for mining frequent item sets for boolean 

association rules, which extract all of the frequent item sets from historical data and uses prior 

knowledge of frequent item sets properties. When this algorithm encountered huge data due to 

the large number of long patterns emerge, the performance of Apriori algorithm declined 

noticeably. To find more valuable rules, this paper proposes an improved Apriori algorithm of 

association rules and on the basis of improvement techniques. As a result, this improved 

algorithm is verified on different sample of frequent item sets of long pattern. The results 

show that the improved algorithm is reasonable and effective and can discovers more valuable 

information as compare to the previous one.  

Key Words —Data mining, Boolean Association rules, Apriori algorithm, Pruninig , 

Frequent itemsets .  

 
Introduction  

 
Data mining extract knowledge from large amount of data. Data mining shows attracted 

results in the field of information industry and society. The huge amount of data creates 

problem in evaluation of conversion of pattern into knowledge. 

The knowledge gain from frequent pattern sets can be use for different applications as market 

analysis, fraud detection, customer retention, inventory management, and production control 

and science exploration. Frequent pattern mining searches for recurring relationship in a given 

data sets and help in discovering interesting association and correlation between item sets 

from transaction and relation dataset.  

Market basket analysis was earliest form of frequent pattern mining for association rules. The 

discovery of such association can help retailers who develop marketing strategies by 

discovering of which items are frequently purchased by customers. 

Association rules problem were first found by Aggarwal and others in 1999.They optimized 

the previous algorithms based on random sampling, parallel thoughts, adding reference point, 

declining rules, and changing storing framework methods.  

 

The aim of those work were to improve the efficiency of algorithms and spreading the 

application of association rules to different fields such as education ,science ,research work 

,medicine experiments . Many variations of the Apriori algorithm have been proposed that 

focus on improving the efficiency of the original algorithm. 
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Association Mining Rules 

A buying pattern of a customer that reflect items those are frequently purchased or associated 

can be analysis as Boolean vector .These patterns can be represented in the form of 

association rules. It discovers the relations among item sets of large data. It is an important 

branch of data mining research and typical style in the field of data mining. 

Today, Association rules mining problems are highly valued by the researchers in database, 

artificial intelligence, statistic, information retrieval, image retrieval, information science and 

many other fields. Researchers have been found out many incredible results in different fields 

by using association rules and data mining technique. Simple form of association rules are 

easy to understand and explain and show important relationships among datasets. Mining 

association rules problems from large database has become the most mature, important, and 

active research contents.  

Association rules use to generate and analyze associative classification and improvement 

techniques. These improvement techniques are hash based technique, transaction reduction, 

partitioning, sampling and dynamic item set counting. 

 Hash based Technique is used to reduce the size of the candidate k-item sets, Ck for 

K>1.It scans and generate item, list L in Candidate C and increase corresponding 

bucket counts. 

 Transaction Reduction is also used to reduce the size database on the basis of removal 

of that transaction that does not contain any frequent item k-item sets. 

 Partitioning Technique can be used to mining the frequent item set from two 

databases. It consists of two steps. 

             In first step the algorithm subdivide the transaction of D into no overlapping  

             partitions.  

            In second step, a second scan of D is conducted in which the actual support of each  

            candidate is assessed in order to determine the global frequent item sets. 

 Sampling is the basic idea of picking a random sample S of the given data D and then 

find frequent item sets from S instead of D. 

Dynamic item sets counting is the advance technique of adding candidate item sets at different 

points during a scan of D. A dynamic item sets counting technique was proposed in which the 

database is partitioned into blocks marked by starting points.  
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Apriori Algorithm Statement 

Apriori algorithm is the originality algorithm of Boolean association rules of mining frequent 

item sets, raised by R. Aggrawal and R. Srikan in 1994. The core principles of this theory are 

the subsets of frequent item sets are frequent item sets and the supersets of infrequent item sets 

are infrequent item sets. This theory is regarded as the most typical data mining theory all the 

time .Mining of frequent item sets involve multilevel and multidimensional association rules 

and improvement techniques. This theory is regarded as the most typical data mining theory 

all the time. 

 

 

         

 
 

 
 
 
 
 
 
 
 
 
 

 
Fig.1.Data mining classification Association rules  

 

The algorithm is used to find out all the frequent item sets. In the first iteration, item set A 

directly constitutes the first candidate item set C1. Assume that A={a1,a2,,am}, then 

C1={{a1},{a2},,{am}}. In the Kth iteration , firstly, the candidate item set Ck of this iteration 

emerges according to the frequent item set Lk-1 found in the last iteration. (The candidate item 

set is the potential frequent item set and is the superset of the K-1th frequent item set. Item set 

with k candidate item sets is expressed as Ck, which was consisted by k frequent item sets Lk.) 

Then distribute a counter which has a initial value equals to zero to ever item set and scan 

affairs in database D in proper order. Make sure every affairs belongs to each item sets and the 

counter of these item sets will increase. When all the affairs have been scan, the support level 

can be gotten according to the actual value of |D| and the minimum support level of the certain 

Ck of the frequent item set. Repeat the process until no mew item occurs. A two step process is 

followed in this algorithm includes: join step and pruning step. 

Frequent  
closed  

itemsets 

mining  

 

Maximum  
frequent  

itemsets 

mining  

Fuzzy  
association 

rules mining  

Uncertain 

data mining 

based on 

frequent 

itemsets 

mining  

Market  Basket  Analysis 

 
Static Data mining 
association rules 

 



5 

www.ssijmar.in 

 

 

 

 

Join  Step 

To find  Lk, a set of candidate K-item sets is generated by joining  Lk-1 with itself. Set this 

candidate as Ck and assume L1 and L2 are the item sets of Lk-1. Li[j] is the jth item of Li. 

Assume the affairs and items of the item set are in the dictionary order. Execute the 

connection Lk-1 Lk-1, in which the elements of Lk-1, L1 and L1, are connectable, if they 

have the same first (k-2)th items. That is, the elements of Lk-1, L1 and L1, are connectable, If 

(L1[1]=L2[1])(L1[2]=L2[2])…(L1[k-2]=L2[k-2])(L1[k-1]=L2[k-1]).The requirement of 

(L1[k-1]<L2[k-1]) simply assure no repetition. The result item set of connecting L1 and L2 is 

L1[1] L1[2]…L1[k-1] L2[k-1]. 

 

Pruning Step 

Ck is the superset of Lk, that is that the members of it could be frequent or not, but all the k 

frequent item sets are all include in Ck. Scan the database, clear the counters of every 

candidate item sets of Ck to assure Lk. However, Ck might be very large, and then the amount 

of calculation will be huge. In order to decrease Ck, there are following method using the 

prosperities of Apriori:  any infrequent item sets with k-1 items are not the subset of frequent 

item sets with k items. Consequently, if the (k-1) subset of a candidate item set with k items are 

not in Lk-1, the candidate item set is not frequent and can be deleted in Ck.  

 
Apriori algorithm employs the bottom up, width search method, it include all the frequent 

item sets. When the database of affairs is sparse (such as market basket database),the form of 

frequent item set of this database is usually short. Apriori algorithm and similar algorithm can 

get favorable properties under this condition.  

 

However, once this kind of algorithms meet dense database (such as, telecom, population 

census, etc.), as large amounts of long forms occur, the properties sharply drop.  

 

Limitations of Apriori Algorithm 
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Apriori algorithm suffers from some weakness in spite of being clear and simple. The main 

limitation is costly wasting of time to hold a vast number of candidate sets with much 

frequent item sets, low minimum support or large item sets. For example, if there are 104 

from frequent 1-itemsets, it need to generate more than 107 candidates into 2-length which in 

turn they will be tested and accumulate [4]. Furthermore, to detect frequent pattern in size 100 

(e.g.) v1, v2… v100, it have to generate 2100 candidate item sets [5] that yield on costly and 

wasting of time of candidate generation. So, it will check for many sets from candidate item 

sets, also it will scan database many times repeatedly for finding candidate item sets. Apriori 

will be very low and inefficiency when memory capacity is limited with large number of 

transactions. 

This paper propose an approach to reduce the time spent for searching in database 

transactions for frequent item sets. 

 

 
An Improved  Apriori Algorithm 
 
Apriori algorithm has sound theory base, but the focus is its efficient issue. Agrawal raised 

several improving methods in person, like Apriori Tid, Apriori All, etc. After that many 

optimized methods were raised based on the framework of Aprioir algorithm. This study 

introduced an algorithm that decrease the number of candidate items in the candidate item set 

Ck. 

 

The Theory of Algorithm 

In the Apriori algorithm, Ck-1 is compared with support level once it was found. Item sets 

less than the support level will be pruned and Lk-1 will come out which will connect with 

itself and lead to Ck. The optimized algorithm is that, before the candidate item sets Ck come 

out, further prune Lk-1, count the times of all items occurred in Lk-1, delete item sets with this 

number less than k-1 in Lk-1. In this way, the number of connecting items sets will decrease, 

so that the number of candidate items will decline. 

 

The Realization of Algorithm 

According to the properties of frequent item sets, this algorithm declines the number of 

candidate item sets further. In other words, prune Lk-1 before Ck occur using Lk-1. This 

algorithm can also be described as following: 
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Count the number of the times of items occur in Lk-1 (this process can be done while scan 

data D); Delete item sets with this number less than k-1 in Lk-1 to get Lk-1. To distinguish, 

this process is called Prune 1 in this study, which is the prune before candidate item sets 

occur; the process in Apriori algorithm is called Prune 2, which is the prune after candidate 

item sets occur. Thus, to find out the k candidate item sets, the following algorithm can be 

taken: 

Prune l(Lk-1), that is executing Prune 1 to Lk-1;Use Lk-1 to connect with its elements and get 

the k candidate item sets Ck; Prune 2(Ck), that is executing Prune 2 to and finally get the k 

items candidate set which should calculate its support level (the superset of k items frequent 

set) 

 

 

 

The following is the description of the optimized algorithm: 

Input: affairs database D: minimum support level threshold is minsup 

Output: frequent item sets L in D 

1) L1=frequent_1-itemsets(D); 

2) For (k=2;Lk-1≠φ;k++); 

3) Prune1(Lk-1); 

4) Ck=apriori_gen(Lk-1;minsup); 

5) for all transactions t∈D 

{ 

6) C= sumset (Ck,t); find out the subset including Ck 

7) for all candidates c∈Ct 

8) { c.count ++; } 

9) Lk ={c∈Ck|c.count≥minsup} //result of Prune 2(Ck)  }  } 

10) Return Answer∪kLk 

Algorithm: Prune Function: 

Input: set k-1 frequent items of Lk-1 as input parameter 

Output: go back and delete item sets with this number less than k-1 in Lk-1 

Procedure Prune 1 (Lk-1) 

1) for all item sets L1∈Lk-1 

2) if count(L1)≤k-1 
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3) then delete all Lj from Lk-1 (L1∈Lk-1) 

4) return L'k-1 // go back and delete item sets with this number less than k-1 in Lk-1. 

The process of the algorithm finding out the frequent item sets, minimum support level is 2. 

 

Table 1: Candidate Item sets C1 Frequent Item sets L1 

TID  ITEM LIST 

T1 A,B,D 

T2 A,B,C,D 

T3 A,B,D,E 

T4 B,E,F 

T5 A,B,D,E 

T6 A,C,D,E 

Occur Candidate Item Set C2 

 

 

 

Item Set Support Level Item Set Support Level 

A,B 4 B,F 2 

A,C 2 C,D 2 

A,D 5 C,E 1 

A,E 2 C,F 0 

A,F 1 D,E 2 

B,C 1 D,F 1 

B,D 4 E,F 1 

B,E 2   

Occur Frequent Item Set L2 

 

 

 

 

Item Set Support Level Item Set Support Level 

A,B 4 B,E 2 



9 

www.ssijmar.in 

A,C 2 B,F 2 

A,D 5 C,D 2 

A,D 2 D,E 2 

B,D 4   

L’2 after pruning 

 

Item Set Support Level Item Set Support Level 

A,B 4 B,D 4 

A,C 2 B,E 2 

A,D 5 C,D 2 

A,E 2 D,E 2 

Occur Candidate Item Set C3 

 

 

Item Set Support Level Item Set Support Level 

A,B,C 1 A,D,E 2 

A,D,E 1 B,D,E 1 

A,C,D 2 C,D,E 1 

After pruning is empty 

 

 

 

Item Set  

 

Support Level 

 

A 5 

B 5 

C 2 

D 5 

E 3 

F 2 

 

The process of the algorithm finding out the frequent item. 
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Advantages of the Algorithm 

The basic thought of this optimized algorithm is similar with the apirori algorithm, which is 

they all get the frequent item set L1 which has support level larger or equal to the given level 

of the users via scan the database D. Then repeat that process and get L2，L3……Lk. 

But they also have differences. The optimized algorithm prunes Lk-1 before Ck is consisted. 

In other words, count the frequent item set Lk-1 which is going to connect. According to the 

result delete item sets with this number less than k-1 in Lk-1 to decrease the number of the 

connecting item set and remove some element that is not satisfied the conditions. This will 

decrease the possibility of combination, decline the number of candidate item sets in Ck, and 

reduce the times to repeat the process. For large database, this algorithm can obviously save 

time cost and increase the efficiency of data mining. This is what Apriori algorithm do not 

have. 

Although this process can decline the number of candidate item sets in Ck and reduce time 

cost of data mining, the price of it is pruning frequent item set, which could cost certain time. 

For dense database (such as, telecom, population census, etc.), as large amounts of long forms 

occur, the efficiency of this algorithm is higher than Apriori obviously. 

 

 

Conclusion 

This study is focused on how to solve the efficient problems of Apriori algorithm and raise 

another association rules mining algorithm. The conventional algorithm of association rules 

discovery proceeds in two and more steps but in our approach discovery of all frequent item 

will take the same steps but it will take the less time as compare to the conventional 

algorithm. In this new approach, the key idea is of reducing time in mining frequent item sets.   

The above proposed Apriori algorithm takes less time than that of classical apriori algorithms. 

That is really going to be fruitful in saving the time in case of large database. This key idea is 

surely going to open a new gateway for the upcoming researcher to work in the field of the 

data mining. This has certain reference value to research and solve the issues of data expiation 

and information lacking. It hopes to dig out more useful information. 
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