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Abstract 
 
Data Mining is the way of determining new patterns from huge databases. 

Association rule is the dominant area in the field of data mining. Apriori 

algorithm is a famous step by step procedure for generating association rule, 

but it consumes most amount of time in scanning the database and also it 

generates vast amounts of candidate itemsets. In this paper, modify_apriori 

algorithm is proposed to reduce the overall time of the algorithm. 

Experimental outputs prove that our proposed algorithm is performing well 

than the traditional apriori algorithm.  

  

Keywords: Association Rule Mining (ARM), support, confidence, 

candidate itemsets, frequent itemsets. 

 

1 Introduction 

 
Data mining is the way of retrieving secret ideas or new pattern or complex 

rules from the very large amount of data. Initially, data mining faced many 

challenged to adapt different kinds of data [5]. Data mining is a heart of 

knowledge discovery from data process (KDD). KDD process is the 

mainstream of data mining; it is having several steps to get the pattern or a new   
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ideas or knowledge from the data. Data mining has various applications 

such as customer relationship management, health care, banking, fraud 

detection and other applications. Association Rules Mining (ARM) is the 

famous research areas among the researchers. The purpose of ARM is to 

generate the strong association rules from the large amount of itemsets. 

 

2 Related Works 
 

“Direct Hashing and Pruning (DHP) algorithm is another way to enhance 

the apriori algorithm. It uses a Hash table and bit vector to reduce the amount of 

candidate itemsets generated in the first pass. It uses the hash table in the next 

pass to minimize the quantity of candidate itemsets. But this algorithm also 

works well, when it has smaller database. If it has a large database, it takes a 

large amount of memory for hash table and the time consumption is very high 

[4] [6]”.  

“Dynamic Itemset Counting (DIC) is an approach to improve the apriori 

algorithm. This algorithm separates the database into different partitions. It 

scans the first partition for 1-frequent itemset and combines with the next 

partition until it completes entire partitions” [6]. It works well when the 

database is in homogeneous. If not, it will not work well. 

“An improved apriori algorithm for association rules [8]” was used to 

enhance the performance of the original apriori algorithm. It reduces the 

number of times the transactional database has been scanned. In the original 

apriori algorithm, they have made a slight variation in the logic that gives 

more efficiency for this improved algorithm.  

Association rule mining applied in direct marketing application [15] to 

yield profits in their business depends on buyer history. The association rule 

used to form a model to predict the group of customers. 

“High-Dimension Oriented Apriori algorithm (HDO algorithm) [9] is used 

to find association rule in the high-dimensional data. This procedure embraces 

another strategy to remove candidate itemsets with rare itemsets instead of 

frequent itemsets, candidate itemsets can be removed validly with the rare 

itemsets with lower dimension [9]”. 

A novel improved algorithm [13] was used to improve the mining capable 

of apriori algorithm. In this algorithm, they introduced some concepts called 

interest items and frequency threshold which are used to decrease the database 

search time. Also dynamic mining used to increases the performance of the 

algorithm. 

“Another improved algorithm was used to find association rules based on 

utility weighted score (UW – score) which are extracted from weightage 

constraint (W-gain) and utility gain (U-gain)” [14]. In this algorithm, 

association rules are generated based on frequency as well as significant of the 

itemsets.  
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A matrix based apriori algorithm [12] was used to improve the capability of 

the algorithm. In matrix based method, transactional Boolean matrix was used 

to find the different candidate itemset generation. Initially, it uses the original 

apriori algorithm to find 1-frequent itemset and then it uses a Boolean matrix to 

find 2-itemsets, 3-itemsets with the transactional weight and Boolean matrix. So 

it is highly efficient than the original approach. 

An enhanced algorithm based on time series [11] was used to enhance the 

performance of the algorithm. Boolean matrix and different new concepts like 

sequence association rule, frequent item sequence generation are used in this 

enhanced algorithm.  

A new apriori algorithm proposed in [10] [12], which is based on support 

weight matrix. It uses 0-1 transaction matrix and it gives association rues as 

well as significance to the user. 

 
3 Methodology 

 

Association Rule Mining (ARM) is the famous research areas among the 

researchers. The motivation behind ARM is to create the solid affiliation rules 

from the huge measure of itemsets. “Association rules are denoted as UV, 

where U is predecessor and V is subsequent. It means, if U appears, then V also 

expects to appear. Let us assume Isets = {is1, is2, is3,…, isn} be a set of 

purchased items and Transac_DB = {tr1, tr2, tr3,…, trn} a set of purchased 

transactions where every purchased transaction is also a set of purchased items.  

Association rules can be measured by two interesting measures such as support 

and confidence. Support is the number of frequencies an item available in the 

transaction. Confidence is the possibility of A exists when B also exists, where 

A and B are two different itemsets” [1] [2]. A thing or itemsets are higher than 

or equivalent to the base help esteem (support), at that point the itemsets are 

called visit thing or regular itemsets. A thing or itemsets are not exactly the base 

help esteem (support), at that point the thing or itemsets are called rare thing or 

rare itemsets. Association mining is a process of finding strong association 

rules. It can be executed in two steps [1] [2]  

1. Frequent itemsets generation 

 Estimate all itemsets that are higher than or equal to minimum support 

2. Association rule generation 

 Based on step 1, derive all the rules that are higher than or equal to 

confidence value. Those rules are called strong association rules. 

 

3.1 Different Methodologies in ARM 
 

In general, Association rule mining is categories into pair of methods.  

1. Candidate generation method 

                     In this method, it generates candidate itemsets in every level. 

Example: “Aprioi Algorithm” [1]  

2. No Candidate generation method 

       In this method, it will not generate candidate itemsets but it uses    

      different  data structure to estimate the frequent itemsets. 

  



                                                                                                                  
 

 

 

 

Example: “FP – Growth Algorithm” [3] 
 

3.2 Apriori Algorithm 
 

Apriori algorithm is a famous algorithm to find frequent itemsets and to 

generate strong association rules. There are two important properties used in 

apriori algorithm. “First, if a group of things or itemsets is frequent, then all its 

subgroups also must be frequent. Second, if a group of things or itemsets is 

infrequent, then its entire supersets must be infrequent” [1] [2]. “There are two 

major steps in apriori algorithm. Join step is generated by connecting by itself 

and Prune step is any (k-1) itemset that is infrequent, cannot be a subset of a 

frequent k-item set. First, it scans the database and finds the support of each 

item and it‟s taken as C1. Then it is compared with min_sup value, all the items 

which are lesser than min_sup will be deleted. The remaining items will be 

taken as L1. To generate C2, L1 is self connected with another L1 and it creates 

C2. Again min_sup is compared with C2 and delete the itemsets which are 

lesser than min_sup. Repeat this process, until no more itemsets.” [1] [2] [6] [7]. 

In Figure 1, it shows the pseudocode of apriori algorithm. Initially, 

it takes a database as input, it produces Candidate sets Ck by viewing the 

availability of item or itemsets in the database and then Ck will compare with 

support value, based on that Lk will be produced. It repeats the process until no 

more Ck can be produced. In figure 2, it shows a sample example of apriori 

algorithm. It takes a database D as input, it produces C1 by viewing the 

availability of itemsets and then it compared with support value to produce L1. It 

repeats the same process so that C2, L2 and C3, L3 are produced and then it stops. 

 

 

Figure 1 Pseudocode of Aprioi Algorithm 

 

 

 

 

 

 

 

  8577 S.J.Vivekananda et al  



                                                                                                                  
 

 

 

 

An Improvisation on Apriori Algorithm Applied in Medical Transaction 8578  

 

 

 

 

Figure 2 Example of Aprioi Algorithm 

 

3.3 Demerits of Apriori Algorithm 
 

“First, it consumes most of the time in the scanning databases to estimate 

the support value of the things  or itemsets [8]”. “Second, it generates a vast 

number of candidate itemsets. If a transactional database has „n‟ different items, 

then it will generate 2
n
 – 1 candidate itemsets [12]“. For each itemset, it scans 

the database to find the support count of the itemset. Third, it is not handling the 

repeated transactions. 
 

4 Proposed Work 
 

In this section, we give the basic ideas of proposed work, i.e., modify_apriori 

algorithm and arithmetical example of this algorithm. It follows the basic ideas, 

terminologies and symbols (Ck and Lk) which are available in the original 

apriori algorithm. 
 

4.1 Modify_Apriori Algorithm 
 

Input: Transactional Database D and minimum support value 
  

 

 



                                                                                                                  
 

 

  

   

 

Outcome:  Generating a list of frequent itemsets 

1. Start and get the input Min_Sup 

2. Scan the Transactional Database D 

3. Initially, all transaction count is set to 1.  

4. If the transaction is repeated 

 4a. Delete the transaction and increase the count of already existing the  

               same transaction by 1  

5. If Count > 1 then support = count for that particular transaction 

6. If Count = = 1 then support = 1 for that particular transaction 

7. Generate Ck with support  

8. Generate Lk with support  and Transaction ID‟s 

 8a. Remove the items < Min_Sup  

         8b. Generate Ck+1 from Lk self joined itself by using TID‟s 

9. Repeat the steps 7 & 8 until there is no more itemsets 

10. Stop 

 

4.2 An Example for Modify_Apriori Algorithm 
 

   We take a transactional database D with 10 transactions T101 to T110 and 

minimum support i.e., Min_Sup = 2 

 
Table 1 Transactional Database D 

 

TRANSACTION 

IDENTITY  

PURCHASED ITEMS 

T101 I1, I3, I5 

T102 I1, I2, I4 

T103 I2, I4, I5 

T104 I1, I5 

T105 I1, I2, I3, I4, I5 

T106 I1, I3, I5 

T107 I1,I3 

T108 I3, I4 

T109 I4 

T110 I1, I4 
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    Initially, all the transaction‟s counts are set to 1. Scan the transactional 

database D and check for repeated transactions. If repeated transactions are 

there, then delete that repeated transaction and increase the count of already 

existing transaction by 1. In this example, T106 is the same as T101. So we 

delete the T106 and increase the count value of T101. 
 

Table 2 Transactional Database D after updation 

 

TRANSACTION 

IDENTITY 

PURCHASED 

ITEMS 

COUNT 

T101 I1, I3, I5 2 

T102 I1, I2, I4 1 

T103 I2, I4, I5 1 

T104 I1, I5 1 

T105 I1, I2, I3, I4, I5 1 

T107 I1,I3 1 

T108 I3, I4 1 

T109 I4 1 

T110 I1, I4 1 

 

Next step is the generation of C1 with support value. In this example, support 

(I4) = 6 i.e., it is available in T102, T103, T105, T108, T109 and T110. Each 

transaction count is 1, so its total is 6. Support (I1) = 7 i.e., it‟s available in 

T101, T102, T104, T105, T107, T110. Expect T101, all other transaction count 

value is 1 so it takes as 5 and T101 count as 2 so total 5 + 2 = 7. 

 
Table 3 C1 Table 

  
PURCHASED ITEMS SUPPORT VALUE 

I1 7 

I2 3 

I3 5 

I4 6 

I5 5 

 

Now, we need to compare support value with minimum support value. All 

support values in Table 3 are greater than minimum support. Therefore, we can 

generate L1 with its support and transaction identity. 

 

 
 

 

 

 

 

 

 



                                                                                                                  
 

 

 

 

Table 4 L1 Table 

 

PURCHASED 

ITEMS 

SUPPORT  TRANSACTION IDENTITY 

I1 7 T101, T102, T104, T105, 

T107, T110 

I2 3 T102, T103, T105 

I3 5 T101, T105, T107, T108 

I4 6 T102, T103, T105, T108, 

T109, T110 

I5 5 T101, T103, T104, T105 

 

Here, all the items are greater than Min_Sup, so we can generate C2 by 

combining L1 and L1 with its support and transaction identity. 
 

Table 5 C2 Table 

 

PURCHASED 

ITEMS 

SUPPORT TRANSACTION IDENTITY 

I1, I2 2 T102, T105 

I1, I3 4 T101, T105, T107 

I1, I4 3 T102, T105, T110 

I1, I5 4 T101, T104, T105 

I2, I3 1 T105 

I2, I4 3 T102, T103, T105 

I2, I5 2 T103, T105 

I3, I4 2 T105, T108 

I3, I5 3 T101, T105 

I4, I5 2 T103, T105 

 

Here, (I2, I3) is less than Min_Sup, so it will be deleted and remaining itemsets 

taken as L2. 
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Table 6 L2 Table 

 

PURCHASED 

ITEMS 

SUPPORT  TRANSACTION IDENTITY 

I1, I2 2 T102, T105 

I1, I3 4 T101, T105, T107 

I1, I4 3 T102, T105, T110 

I1, I5 4 T101, T104, T105 

I2, I4 3 T102, T103, T105 

I2, I5 2 T103, T105 

I3, I4 2 T105, T108 

I3, I5 3 T101, T105 

I4, I5 2 T103, T105 

 

Now, similarly we can generate C3 by combining L2 and L2. By apriori property, 

Supersets of (I2, I3) will not be considered at any level. 

 

Table 7 C3 Table 

 

PURCHASED 

ITEMS 

SUPPORT  TRANSACTION IDENTITY 

I1, I2, I4 2 T102, T105 

I1, I2, I5 1 T105 

I1, I3, I4 1 T105 

I1, I3, I5 3 T101, T105 

I1, I4, I5 1  T105 

  

(I1, I2, I5), (I1, I3, I4) and (I1, I4, I5) are less than Min_Sup, so it will be 

deleted and remaining itemsets are taken as L3. After generating L3, there is no 

more new itsemsets for next Ck. So that, L3 is the final frequent itemsets i.e., (I1, 

I2, I4) and (I1, I3, I5) are the final frequent itemsets. 

 

5 Experiment Results and Discussion 
 

In our example, the original apriori algorithm scans the 200 transactions and 

our proposed modify_ apriori algorithm scans the 120 transactions. only ,5 items 

and 10 transactions is taken, but  huge difference in the scanning process. It 

demonstrates that our proposed algorithm is performing well than the original 

apriori algorithm (Figure 3). 
 

 

 

 

 

 

 



                                                                                                                  
 

 

 

 

 

 

                         Figure 3 Difference in Transactions scanning process 

 The proposed modify_apriori algorithm is implemented  and it is compared 

with the original apriori algorithm. The experimental results are mentioned in the 

form of a graph. Outputs describe that modify_apriori method is perform well 

than the original apriori method (Figure 4). 

 

 
 

Figure 4 Difference in Time with different support value 

 

Next, implemented with different group of transactions. The result 

demonstrates that proposed algorithm performing well than traditional aprioi 

algorithm (figure 5).  
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                            Figure 5 Difference in Time with different transactions 

 

6 Conclusion and Future Enhancement 
 

 In this paper, discussed about original apriori algorithm and its 

disadvantages. Then, modify_apriori algorithm is proposed to surpass the 

limitations of the original apriori algorithm. And, conducted experiments and 

the outputs proved that roposed modify_apriori algorithm is performing well 

than the traditional algorithm. In algorithm, only frequent itemsets is 

considered, but in future we will propose an algorithm which includes 

infrequent itemsets and also frequent itemsets to give more benefits to the 

user. 
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