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Abstract
Basic purpose of data mining is to find knowledge from huge amount of data. Organization needs
knowledge for decision making which will be beneficial for success. Data mining provides
frequent patterns from given data. Process of decision making can be done very easily by
analyzing frequent patterns. Apriori algorithm is basic algorithm to find frequent item sets from
large amount of data. Other techniques are also available which can make Apriori algorithm more
efficient. In this research paper, we have discussed one bottom up approach which improves basic
Apriori algorithm. It provides frequent item sets in less time as compare to basic Apriori
algorithm.
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1. Introduction
Knowledge is collection of information which can useful to understand different situation. It is
important to extract knowledge from large amount of data as organization want to take decision
based on past experience. For that purpose, organization stores data in data warehouse. Data
mining is the core process of “Knowledge Discovery in Database” which provides different
interesting and hidden pattern from given dataset [1]. Frequent itemsets are set of items that
frequently appear together in a transactional dataset. It is very difficult and time consuming
process to find frequent itemsets from data of organization because they are in terabytes. Data
mining integrate different techniques from many disciplines like information retrieval, machine
learning, neural networks, database technology and statistics [4]. There are many area where data
mining like Banking and Financial sectors, Retail Industry, Telecommunication industry, Health
care, Scientific applications and many more.

2. Literature Review
Two basic algorithms are available to find frequent itemsets: Apriori Algorithm and FP – Growth
Algorithm [1].
FP-growth is a representative pattern growth approach [1]. It is Depth First Approach and uses
different data structure which is known as FP-tree. It finds frequent item sets without candidate
itemset generation. It follows Divide-and-Conquer methodology. It is two steps approach.
1) Construct FP-tree using 2 passes over the data
2) Extract frequent itemsets directly from the FP – tree
In first pass, it scans data to find support for each item. Discard infrequent items and sort frequent
items in decreasing order based on respective support. We can get FP-tree after completion of
first pass. In second pass, it reads at a time one transaction and map it to a path. Based on that
find frequent itemsets from FP-tree. Here, defined fixed order is used and maintain pointers
between two nodes which contains same item.
Apriori follows candidate generation approach. It is Breadth First Search Algorithm. It is the most
classical and important algorithm for mining frequent itemsets [1]. It uses prior knowledge of
frequent itemset properties. It follows iterative approach where candidate set of previous iteration
used to generate current result set. First, the set of frequent 1-itemsets is found by scanning the
database to accumulate the count of each item, and collecting those items that satisfy minimum
support. The resulting set is denoted L1. Next, L1 is used to find L2 which contains 2-itemsets.
Further L2 is used to find L3 and so on. The process is continue until no more frequent k-itemsets
can be found. There are two major steps of Apriori algorithm which are join and prune. A set of
candidate k-itemsets is generated by joining Lk-1 with itself which is denoted by Ck. If an itemset
is not frequent, any large subset from it is also non-frequent; this condition prune from search
space in database [3]. Here itemset is considered frequent itemsets if its support is greater than or
equal to minimum support specified by user [4]. There are various versions of Apriori algorithm
available like Apriori, AprioriTid, and AprioriHybrid. Apriori and AprioriTid are not considered
transactions to find frequent itemsets [5]. Other techniques are also available which can improve
efficiency of basic Apriori algorithm such as Hash-based technique, Transaction reduction,
Partitioning, Sampling and Dynamic itemset counting.

3. Limitations of Apriori and FP – Growth Algorithms
Though Apriori algorithm is very basic and simple algorithm, it has some limitations. At each
stage of process, it generates candidate sets and count occurrences of each itemsets. E.g. 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 verified and accumulate [1]. It costs much memory and also algorithm scans
whole database at each stage to find occurrences which is time consuming process. Thus it is not
suitable for large amount of data. FP- growth algorithm takes less time as compare to Apriori
algorithm. In case of large amount of data, FP – tree may not fit in memory. It is also expensive
to build such kind of tree because of its complexity.
This research paper proposed modified Apriori algorithm which can generate frequent itemsets
using less memory in less time as compared to original algorithm.
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4. Improved Apriori Algorithm
In this section, we discussed suggested bottom-up approach to improve basic Apriori algorithm.
Method:
Input: Transaction set D and Minimum support min
Output: L, List of frequent itemsets
1) Consider list of items, C, where C = {C1, C2, C3,…..CN }.
2) Prepare list of itemset which includes all unique items with occurrences S. Choose
only that itemsets, L1, where S >= min.
3) Reconstruct list of items C where C € L1.
4) Repeat above two steps until LN = ɸ.

5. Analysis and Comparison of Result
We have checked basic and proposed Apriori algorithm for 10 datasets with 100, 200, 300, 600,
700, 1400, 1500, 3000, 6000, 12000 transactions respectively. Each datasets contains 6 to 9
unique items. For dataset which contains 100 transactions, execution time taken by original
algorithm was 109 milliseconds where time taken by proposed algorithm was 78 milliseconds.
Thus proposed Apriori reduce the time consumption by 28.44% from the original Apriori for first
dataset and by 70.49% for dataset which contains 12000 transactions. Figure – 1shows result of
experiment.
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Figure 1 – Result of Original and Modified Apriori Algorithm based on No. of Transactions
Assume that for N transactions, t1 is time taken by original algorithm, t2 is time taken by
proposed algorithm and Δt = t1 – t2. After observing result as available in figure – 1, we found
that Δt is inversely proportional to number of transactions. Thus Δt ∞
for the proposed
algorithm.
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6. Conclusion
In this research paper, we have discussed new bottom-up approach to improve basic Apriori
algorithm which focuses on consumption of time to find frequent itemsets. This approach also
reduce frequency of database scan at each stage. Here we found that execution time taken by
basic algorithm is less than execution time taken by proposed algorithm. Thus it is very useful for
large amount of data stored into data warehouse.
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