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Abstract: Frequent item set generation play a vital
role in Data Mining research. Apriori Algorithm isa
basic algorithm of Association Rule Mining but dueto
large number of database scans and candidate
generation, its performance is low with respect to
time complexity. To overcome these shortcomings, a
lot of works have been done in the designing of
improved Apriori algorithm.

In this paper we have reviewed the improved Apriori
algorithm that can help scientists, researchers
working in this area to identify the problem so that
enhancement in the performance of algorithm can be
done. Moreover, we have also discussed the merits
and demerits of different Apriori algorithms.
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I. INTRODUCTION

Data Mining is a way of obtaining hidden patterns
from huge amount of data in a database [6]. There
are many applications of data mining like customer
retention, market analysis, production control and
fraud detection. Data mining methods can be
categorized into  classification,  clustering,
association rule mining, sequential pattern
discovery, regression etc. Among these methods,
association rule mining is very important which
results in generating strong association rules.
Association rule mining was first planned by R.
Agrawa [1] which aims a finding frequent
itemsets from a set of transactional databases. The
various association rule mining agorithms were
developed e.g. Apriori, FP-Growth, Direct hashing
and pruning (DHP), Apriori T.id etc. The
generation of frequent itemsets and association
rules depends on the support and confidence value
in al association rule mining algorithms.
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The definitions of support and confidence in term
of probability are:

Support (A —B) =P (AUB), Confidence (A—»B)
=P (B/A), where A & B are set of items.

The rule that meet the condition of minimum
support (min_sup) and minimum confidence
(min_conf) values are known as strong association
rules. The itemsets which appears in the data set
frequently are known as frequent itemsets. If the
support value of itemsets A is more than or
identical to minimum support threshold value, then
itemsets A is called frequent itemsets. [6].

The generation of frequent itemsets and association
rules depends on the support and confidence value
in al association rule mining. The efficiency of
algorithm depends upon the times it takes to
generate frequent itemsets and association rule
which further depends upon the threshold values of
support and confidence.

This paper is divided into four sections including
Introduction. Section two defines related work on
Apriori  Algorithm, Section three represents the
improved Apriori Algorithm while Section four
presents overall conclusion.

1. RELATED WORK

Agrawal et a proposed AIS agorithm [1] for
generating frequent itemsets. In the AIS algorithm,
frequent itemsets are generated through iterations
on scanning the database. The iteration terminates
when no new frequent itemset is derived. After
reading a transaction in the k™ iteration, the AIS
algorithm computes the candidate k itemsets by
first deriving a set of (k-1) itemsets which
contains itemsets that are both in the
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frequent (k-1) -itemsets and in the transaction.
Ayres. J [2] introduced an effective pruning
mechanism called Depth First Search to extract the
sequential pattern in huge database. This method
defines the database in vertica bitmap format
(VBF) with efficient support counting. For all item
in the dataset, a vertical bitmap (VB) is formed by
which each data set transaction is represented as a
bit. The value for items is set based on the item
present in the transaction. The efficient support
counting and candidate generation is obtained by
partitioning the bitmap. Changsheng Zhang and
Jing Ruan [3] have worked on the improvement of
Apriori algorithm by applying dataset reduction
method and the reduction of 1/O spending. They
have applied the modified algorithm for instituting
cross selling policies of the trade industry and to
improve the sales performance. Chen. J [4]
presented a BISC (Binary item set Support
Counting), which is responsible for efficient
mining of frequent item set. According to this
algorithm, support of all item set in a database is
derived with respect to direct supports. The context
BISC transforms the database transaction into
binary format. The memory consumption and the
cost of support updating are minimized by
integrating the two related techniques namely,
BISC1 for one stage and BISC2 for two stages.
This technique is both time and space efficient
because of BISC in conjunction with projection
techniques that reduces the branching factor of
database projection and a maximum depth.

Dongme Sun, Sheohue Teng [5] have presented a
new technique based on forward and reverse scan
of database. It produces the frequent itemsets more
efficiently if applied with certain satisfying
conditions. Hanbing Liu [7] proposed a novel
association rule agorithm (ARM) cdled
Association Rule Mining Based on Boolean Matrix
algorithm which converts a transaction database
into a Boolean matrix. It scans the transaction
database once, does not produce candidate itemsets,
and takes on the Boolean vector “relational
calculus” to discover frequent itemsets. In addition,
it stores all transaction data in bits, so it needs less
memory space and can be applied to mining large
database. J. S. Singh et al [8] developed a TR
algorithm which reduced the searching time by
deleting unnecessary transaction records and the
redundant generation of sub items during pruning
of the candidate item sets, which can form directly
the set of frequent itemsets and eliminate
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candidates having a subset that is not frequent (L)
but it has overhead to manage the new database
after every generation of L. So, an approach is
required that should minimize the number of
database scans. Kavitha. K [9] presented an
efficient transaction reduction technique named
TR-BC to extract the frequent pattern based on
bitmap and class support as a substitute of only
item support. Moreover, the database storage is
condensed by using bitmap that notably compress
the number of database scan. The rules are
condensed by horizontal and vertical transaction
(HTVT) and then finaly joint rules are generated
by deleting the redundancy. Ramarg. E [10]
proposed an agorithm called TR Apriori that
manages its performance even at relative low
supports. The benefit of TR Apriori includes
interactive mining with different supports, less
execution time and storage of infrequently used
item to improve the size of the query data. Sixue
Bai and Dai [11] have presented a method called P-
matrix algorithm to generate the frequent itemsets.
It is found that the P-Matrix algorithm is more
efficient and fast algorithm than Apriori algorithm
to generate frequent itemsets. Wanjun Yu,
Xiaochun Wang [12] have presented an algorithm
called as Reduced Apriori Algorithm with Tag ,
which increases the performance of Apriori
algorithm by decreasing the number of frequent
itemset produced in pruning operation, by
pertaining transaction tag method. Zhi Lin,
Guoming Sang, Mingyu Lu [13] proposed a vector
operation based method. The algorithm finds the
association rule more efficiently and requires only
one database scan to find all the frequent itemsets.
The merits and demerits of al algorithms are
discussed in Table-1 shown below.

3. IMPROVED APRIORI ALGORITHM

A lot of work has been done to improve the
performance of the traditional Apriori algorithm
and some of the factors are shown in figure-1.

3.1 Reducing redundant pruning operation and
increasing efficiency of support calculation

Wanjun Yu, Xiaochun Wang, Fangyi Wang, Erkang
Wang and Bowen Chen [2] has proposed an
algorithm known as Reduced Apriori Algorithm
with Tag (RAAT). RAAT wuses Apriori-gen
operation to form candidate 2-itemsets which
results in diminishing the pruning operation. RAAT
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also follows the concept of tag to increase the
speed of support calculation. As a result, RAAT

Table-1: Summary of Apriori Algorithm

shortens the time and improves efficiency. The
experimental result showsthat RAAT performs

Authors Name Algorithm’s Name Description MeritsDemerits
Agrawal et a [1] AIS Frequent Itemsets are generated through L ess data support, very less
iterations on scanning the database accuracy and slow speed in
initial phase.
Ayres. J[2] Depth First Strategy The databaseisin vertical bitmap layout with Apply adepth first traversal of
efficient support counting the search space.
Zhang. Changsheng | IAA Applying dataset reduction method and by Reduce the redundant
and Ruan . Jing[3] reducing the I/0 spending operation while generating
frequent itemset.
Chen. J[4] BISC (Binary Item set Support of all item set in adatabase is derived Reduce the total number of
Support Counting) with respect to direct supports. The context BISC | database projection, efficient
transforms the database transaction into binary at deriving itemset support
format. based on direct support and
memory consumption is
O(km) where k-maximum
projected depth, m-average
size of projected database
Dongme Sun, IAA Presented a new technique based on forward and It avoids producing candidate
Sheohue Teng [5] reverse scan of database itemset. Also savestime and
space.
Hanbing Liu [7] Association Rule Mining Converts a transaction database into a Boolean Scan the database only once
supported on Boolean matrix. It searched the transaction database once | does not produce candidate
Matrix algorithm and does not generate candidate itemsets. It itemset. It stores all
accepts the Boolean vector “relational calculus” transaction datain bits.
to apprehend freguent itemsets
Jaisree Singh et a Transaction Reduction Reduced the scanning time by deleting redundant | This algorithm not only
[8] Algorithm transaction records as well as decrease the optimizes the algorithm by
redundant generation of sub-items during pruning | reducing the size of the
of the candidate itemsets, which can form openly | candidate set of k-itemset , C¢
the set of frequent itemsets and remove candidate | but also reducesthe I/O
having a subset that is not frequent spending by cutting down
transaction records
Kavitha K[9] TR-BC To extract the frequent pattern created on bitmap | Fewer number of database
and class |abels. The process decreases therule scanning is done that reduces
creation by counting the item support and class number of rules, time and
support as a substitute of only item support space complexity.
Ramargj.E [10] TR Apriori Manages its performance even at relative low Interactive mining with

supports

different supports, fasten the
execution time

Sixue Bai and Xinxi
Dai [11]

P-matrix algorithm

To generate the frequent itemsets faster than
Apriori

Scan for database once to
obtain the binary pattern
matrix and transform its ranks

Wanjun Yu, Reduced Apriori Algorithm Reducing the number of frequent itemset created RAAT algorithm works faster

Xiaochun Wang with Tag (RAAT) in pruning operation, by concerning transaction than traditional for same

[12] tag method. support and with the support
increased , the operating
efficiencies of two algorithm
has been enhanced

Zhi Lin, Guoming Vector operation based Requires only one database scan to find all the Transactional Database need

Sang, Mingyu Lu method frequent itemsets. to be scanned only one time to

[13] generate the Boolean matrix

which is stored in bit mode, so
the memory spaceis greatly
scanned

Figure-1: Criterion for improving Apriori Algorithm

Improved Apriori Algorithm on the Basis of

L\ =

Reducing Reducing redundant pruning Count-based Algorithm Improvement by
transactionsand operation and increasing method and based on reducing redundant
memory efficiency of support generation record function operation

utilization calculation interest
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3.2. Reducing
utilization

transactions and  memory

Jaishree Singh, Hari Ram, Dr.J.SSodhi [8] has
presented an improved Apriori Algorithm (1AA) to
conquer the limitations of traditional Apriori
Algorithm. The traditional Apriori algorithm scans
the database many times. If database contains large
number of records, it takes large amount of time to
scan the database which results in increasing 1/0
cost. The improved Apriori Algorithm reduces the
scanning time by eliminating the transactions
containing irrelevant records. It uses the concept of
attribute named as Size of Transaction (SOT)
which contains the number of items exists in
specific transaction. By comparing improved
Apriori  Algorithm  with traditional ~ Apriori
algorithm, it was found that improved Apriori
Algorithm is better on the basis of efficiency and
optimization [8].

3.3 Count-based method and generation record

Huan Wu, Zhigang Lu, Lin Pan, Rongsheng Xu and
Wenbao Jiang [6] has proposed an improved
Apriori  algorithm (IAA) for association rule
mining. The IAA overcomes the restrictions of
original Apriori algorithm. The 1AA introduces a
new count based approach which is used to extract
the redundant candidate itemsets and utilizes
creation record to shrink the scanning time of
database. The IAA meets the various challenges
correlates with association rule mining such as
reducing /O cost, improving efficiency and
increasing processing speed. From the experimental
results, it was proved that 1AA is better than
origina Apriori algorithm because IAA counts
each candidate itemsets once. But C-R problem
exists in IAA which could not be solved where C
represents condition item sets and R represents
result item sets.

3.4 Algorithms based on function interest

The classical Apriori algorithm generally focuses
on only two aspectss minimum support and
minimum confidence to generate strong association
rule. There may be a chance that sometimes it is
necessary to determine strong association rules for
making decisions and sometimes less strong rules
are required. To accomplish these conditions, WEI-
MIN MA and ZHU-PING LIU [8], proposed two
revised algorithms based on Apriori: AMS
(Algorithm for mining stronger association rules)
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and AMLS (Algorithm for mining less strong
association rules) which focus on three aspects:
minimum support, minimum confidence and
minimum interest. These algorithms works in the
form of matrix to decrease the scanning time of
database. On the basis of comparison of traditional
Apriori algorithm with AMS and AMLS, it was
proved that AMS and AMLS are better than
traditional Apriori algorithm.

3.5 Improvement by reducing redundant
operation

Yanfei Zhou, Wanggen Wan, Junwei Liu and Long
Cai [9], described an improved Apriori agorithm.
This improved Apriori algorithm consists of three
segments. First is decreasing number of judgments
during the time of generating frequent candidate
itemsets and secondly, pruning frequent itemsets.
Finally, optimize the database. The improved
Apriori agorithm was compared with classical
Apriori algorithm on the basis of different support
degree, different number of trading services and
different number of items.

From this comparison, it was proved that improved

Apriori algorithm improves performance, increases
efficiency, and reduces the redundant operation
while producing frequent itemsets and strong
association rules.

4. CONCLUSION

After studying many algorithms based on Apriori
improvement, we conclude that the entire algorithm
reduces the number of database scan and generates
less number of candidate set and effective
association rule which is based on support and
confidence value. These algorithms are better than
traditional  Apriori  algorithm  but  many
improvements can be done in generating frequent
itemsets. In this paper, we have seen that the
improved algorithm not only optimizes the
algorithm of dropping the size of the candidate set
but also reduces the 1/O costs by cutting down
transaction records in the database. Also it has
overhead to maintain the new database after every
creation. Apriori increases from view of time
consumed and whenever the value of minimum
support increases, the breach between improved
Apriori and the classical Apriori decreases from
view of time consumed. Some algorithms scan the
database only once and reducing the system 1/0O
cost by using array to store data. This area has lot
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of scope due to rapid growth of data day by day.
The merits and demerits of each improved Apriori
algorithm discussed in this paper can help
researchers and scientist to design an efficient
algorithm.
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