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   Abstract  

 

Frequent itemsets mining is a popular and common concept used in day-to-day life in many application areas including Web 

usage mining, intrusion detection, and bioinformatics etc. This is the right place were the various Frequent Itemsets Mining 

Algorithms are used, which help the store manager/in-charge to arrange these items in a particular fashion so that the number of 

items purchased by the customers increase, thereby increasing the sales of the store. Such information can be used as the basis 

for decisions about marketing activities such as, promotional offers, seasonal offers or product placements.  This paper presents a 

literature study of the different approaches to achieve the goal of frequent itemsets mining. We have tried to design an 

application for a chemist using these algorithms on a medical pharmacy dataset to help the shop owner maintain his stocks well 

and as per the user requirements. 
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I. INTRODUCTION 

The overall goal of data mining process is to extract information from a data set and transform it into an understandable structure 

for further use. We need to select the best way of getting the items.  Whenever we go to any shop, we get confused about what 

should be purchased because of large set of data items in the store’s database. So the shopkeepers apply many algorithms for 

finding the best and efficient way of providing these products to the customer. 

Data Mining encompasses tools and techniques for the ‘extraction’ or ‘mining’ of useful knowledge from large amount 

of data. This process is about finding patterns and relationships within the data items that can be possibly used for another 

purpose. One of the most important data mining applications is that of mining association rules. Association rules were first 

introduced by Agarwal. These are helpful for analyzing customer behavior in retail trade, banking system, web usage mining, 

bioinformatics etc. Association rule can be defined as {X,Y}=>{Z}, which means if customer buys X & Y, he is likely to also 

buy Z. Association rule mining process is to find out association rules among the items that satisfy the predefined minimum 

support and confidence from a given database. Therefore an item set is said to be frequent if it satisfies the minimum support and 

confidence. 

II. FREQUENT ITEMSETS MINING APPROACHES 

Frequent patterns such as frequent itemsets, substructures, sequences, phrase sets and sub graphs, generally exists in real world 

databases. Identifying frequent itemsets is one of the most important issues faced by the knowledge discovery and data mining 

community. 

As frequent data itemsets mining are very important in mining the association rules. Therefore there are various 

techniques proposed for generating frequent itemsets. The algorithms used for this purpose vary in the generation of candidate 

itemsets and support count. These approaches for generating frequent itemsets are divided into basic three categories: 

A. Horizontal Layout Based Data Mining Techniques 

In horizontal layout, each row of database represents a transaction which has a transaction identifier (TID), followed by a set of 

items. In our research we have considered Apriori algorithm under horizontal layout category for experimental purpose. 

B. Apriori Algorithm 

This is the most classical and important algorithm for mining frequent itemsets proposed by Agarwal. Apriori uses breadth-first 

search to count candidate itemsets efficiently. It generates candidate itemsets of length (k+1) from itemsets of length k. Then it 

prunes the candidates which have an infrequent sub pattern. 

Apriori is designed to operate on databases containing transactions (for example, collections of items bought by 

customers or details of a website frequentation). 
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Fig. 1: Flow of Apriori algorithm 

C. Vertical Layout Based Data Mining Techniques 

In vertical layout, each column corresponds to an item followed by a TID list, which is the list of rows that the item appears. We 

have studied the Transaction Mapping algorithm here. 

1) Transaction Mapping Algorithm 

In this algorithm, transaction ids of each itemset are mapped and compressed to continuous transaction intervals in a different 

space and the counting of itemsets is performed by intersecting these interval lists in a depth-first order along the lexicographic 

tree. When the compression coefficient becomes smaller than the average number of comparisons for intervals intersection at a 

certain level, the algorithm switches to transaction id intersection. All the transactions that contain an item are represented with 

an Interval List. Each node in the transaction tree will be associated with an interval. The interval lists for each item is done 

recursively starting from the root in a depth-first order. 

The TM algorithm requires construction of the Transaction tree which scans the database twice. The algorithm uses a 

lexicographic prefix tree data structure to generate the candidate itemsets. 

 
Fig. 2: Flow of TM algorithm 
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2) Lexicographic Prefix Tree Construction 

Each node in the tree stores a collection of frequent itemsets together with the support count. The root contains all frequent 1-

itemsets. Each edge in the tree is labelled with an item. 

D. Projected Database Based Data Mining Techniques 

In projected layout, we use tree structure to store and mine the itemsets. Here we have considered FP-growth algorithm. 

1) FP-Growth Algorithm 

It encodes the data set using a compact data structure called FP-tree and extracts frequent itemsets directly from this structure. 

This algorithm is based upon recursive divide and conquers strategy. First the set of frequent 1-itemset and their counts are 

discovered. Starting from each pattern, construct the conditional pattern base, then its conditional FP-tree is constructed (prefix 

tree). The items in each transaction are processed in L order, i.e. items in the set were sorted based on their frequencies in the 

descending order to form a list. 

A FP-tree structure consists of, one root labelled as “null”; each other node having item-name, count, node-link; 

frequent-item header having item-name, head of node-link. 

The size of the FP-tree depends on how the items are ordered. Ordering by decreasing support is typically used but it does not 

always lead to the smallest tree. 

It has only two passes over the dataset. Also compresses a large database into a more compact tree structure i.e. FP-tree. 

Here there is no candidate generation and therefore no repeated database scans, that makes FP-growth faster than other 

algorithms. 

 
Fig. 3: Flow of FP-growth algorithm 

III. EXPERIMENTAL RESULTS 

In our research we have implemented two important frequent itemsets mining algorithms i.e., Apriori and FP-growth, for 

experimental purpose. We have used two datasets for analysis. One is the online fetched “grocery.txt” file, consisting 

transactions with various supermarket items purchased by customers. This dataset was used to get results at early stages of 

analysis. 
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Another dataset used was the “medicine.txt” file that was manually created based on the customer bill receipts collected 

from the medical store. This input transaction file is a text file with string values representing medicine names in each 

transaction. Total numbers of transactions are 2271 with 300 unique names. Certain items (medicines, cosmetics) in the dataset 

are very frequently bought (items with highest support count) whereas some are infrequent (items with low support count). 

With a small size sample of the medicine dataset, both the algorithms gave almost similar results. 

A. Apriori 

 
Fig. 4: Output File-Apriori 

B. FP-growth 

 
Fig. 5: Output File-FP-growth 

IV. CONCLUSIONS 

Using the above chemist dataset the following was concluded: 

Item with max occurrence: betaloc_25mg_tab freq: 91 

Item with least occurrence: naturolax_powder_300gm   freq: 1 

Although Apriori algorithm has certain limitations, it worked well for medicine dataset used for the experiment. 

Further, if the above medicine dataset is added with certain transactions with repeated individual single item 

transactions, Apriori has to simply scan the dataset repeatedly increasing the processing time and CPU utilization. 

Deciding the Threshold value is the challenge! It is based on the domain of the data used and also on the size of the 

dataset. Most of the datasets used with frequent itemsets mining algorithms are raw experimental data in integer or float format. 

Therefore finding frequent itemsets from the dataset and applying evaluating measures like minimum support threshold, 

minimum confidence, mean, standard variance etc. is simple.  

To use Apriori algorithm more efficiently  

 Scan the transactions to determine the support of each candidate itemset. 

 To reduce the number of comparisons, store the candidates in a hash structure i.e. Instead of matching each transaction 

against every candidate, match it against candidates present in the hashed buckets. 

FP-growth is better method than Apriori, as it scans the database only twice and thus making process faster. 

V. FUTURE SCOPE 

Similar chemist data from different locations in a city could be taken into consideration to study the pattern of medicines bought 

and thereby conclude any particular diseases in a locality. Study of different diseases based on the changing medicine trends 

could further prevent any epidemic in the society.  

For a chemist, this application could maintain a record of the stocks and discard infrequent or rarely bought items. Study 

of various issues with FP-growth algorithm like tree construction and processing time could be done. Also other frequent 

itemsets mining algorithms could be studied and implemented for better results. 
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