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Abstract

Association rule mining is a data mining technique. It is used for finding the items from a transaction list which occur together
frequently. Some of the algorithms which are used most popularly for association rule mining are i) Apriori algorithm ii) FP-tree
algorithm. This paper researches on use of modern algorithm Apriori for book shop for recommending a book to a customer
who wants to buy a book based on the information that is maintained in the transaction database. The result of this compared
with other algorithm available for association rule mining.
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I. INTRODUCTION

Apriori algorithm is the algorithm used to find association among the items which come together in a transaction. It takes the
transaction database as input and gives frequent item set which occur together as output. It takes the help of minimum support
and minimum confidence to find the strong association rules. There are some disadvantages associated with this algorithm:

— Database is scanned at the start of every step to generate candidate sets. So it results in large number of database scans.

— The candidate set is generated at each stage. So there will be a problem of memory management.

Some of the solutions which are available for solving these problems are:

— Transaction reduction approach

—  Sampling

— Using Has buckets

— Partitiong etc.

Il. RELATED WORK

A. Basic Concepts & Basic Association Rules Algorithms:

Let I=14, I, ... I, be a set of m distinct attributes, T be transaction that contains a set of items such that T € |i, D be a database
with different transaction records Ts. An association rule is an implication in the form of X=Y, where X, Y c I are sets of items
called item set. X is called antecedent while Y is called consequent, the rule means X implies Y.

There are two important basic measures for association rules, minimum support(s) and minimum confidence (c). Since the
database is large in size and users are concerned about only those frequently occurring items. Thresholds of support and
confidence are predefined by users to drop those rules that are not so interesting or useful. The interestingness of frequently
occurring patterns is determined by thresholds. The Support is the percentage of transactions that demonstrate the rule. Suppose
the support of an item is 0.1%, it means only 0.1 percent of the transaction contain purchasing of this item.

An association rule is of the form: X =>Y, X =>Y: if someone buys X, he also buys Y

The confidence is the conditional probability that, given X present in a transition, Y will also be present.

Confidence of an association rule is defined as the percentage/fraction of the number of transactions that contain X U Y to the
total number of records that contain X. Confidence is a measure of strength of the association rules, suppose the confidence of
the association rule X=Y is 80%, it means that 80% of the transactions that contain X also contain Y together.

In general, a set of items (such as the antecedent or the consequent of a rule) is called an item set. The number of items in an
itemset is called the length of an itemset. Itemsets of some length k are referred to as k-itemsets.

Generally, an association rules mining algorithm contains the following steps:
— The set of candidate k-itemsets is generated by 1-extensions of the large (k -1)-itemsets generated in the previous
iteration.
—  Supports for the candidate k-itemsets are generated by a pass over the database.
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— Itemsets that do not have the minimum support are discarded and the remaining itemsets are called large k-itemsets.
This process is repeated until no larger itemsets are found. The AIS algorithm was the first algorithm proposed for
mining association rule [4].In this algorithm only one item consequent association rules are generated, which means that
the consequent of those rules only contain one item, for example we only generate rules like X N Y=Z but not those
rules as X=YN Z. The main drawback of the AIS algorithm is too many candidate itemsets that finally turned out to be
small are generated, which requires more space and wastes much effort that turned out to be useless. At the same time
this algorithm requires too many passes over the whole database. Apriori is more efficient during the candidate
generation process [5]. Apriori uses pruning techniques to avoid measuring certain item sets, while guaranteeing
completeness.

B. Proposed system:
Algorithm of proposed system:

Transaction Apriori Recommended
database of book algorithm Books

The proposed system uses an Apriori algorithm based on matrix.

The user is asked to select a book which he/she wants to buy and then using Apriori a list of books which are bought
frequently together with given book is generated. The actual execution of algorithm works as follows:

Assuming the database has four quantitative attributes a , b ,c , d .After generalized, respectively valued ((a0,al,a2),
(b0,b1,b2), (c0,c1,c2), (d0,d1,d2),as shown in Table 1

Table- 1
Database D
A|B|C]|D
T1]a0 | bl | c2 | dO
T2 | al | b2 | c0 | d2
T3 | al | b0 |cl|do
T4 | a2 | bl | cO | d1
T5 |al | bl | cO | d2

Table 1 is a database, let the support of transactions min_count = 2, scan the database D statistics the appears times and the 1D
of each 1l-itemset in the database .Get{a0:1,(T1)} {al:3,(T2,T3,T5)}, {a2:1,(T4)}, { b0:1(T3)},{ bl:3, T1,T4,T5)},
{b2:1(T2)},{c0:3,(T2,T4,T5)}Hc1:1,(T3)}{c2:1,(T1)},{d0:2,(T1,T3)} {d1:1,(T4)}{d2:2,(T2,T5)} .Because a0, a2, b0, b2, d1
occurs times less than 2, they are not frequent 1 — item sets, delete them, as a result of all transactions contains 1 - frequent sets
in D, so we no need to delete transactions. In this case, 1-frequent sets can be got as al, b1, c0, d0, d2.Sort the 1- frequent sets
and transactions ID in the dictionary sort order. Change the database into the transactions matrix that only contains 1- frequent
set and transactions, as shown in table 2.

Table - 2
Transactions Matrix
al | bl | cO|dO | d2
T1|0|1|0]|1]|0]2
T2 10|10 1]3
T3|1|0|0]|1]|0]2
T4 | 0 1 1 0 0|2
T5 | 1 1 1 0 114

Scan Table 2, computing 2 - frequent item sets .any two columns of different attributes to do "and" operation,computing 2-
dimensional support according with definition 1,if the 2-dimensional support is not less than the minimum number, then the
corresponding 2 - items is 2-frequent sets.

From Table 2, can get 2-frequent sets as L2= ((al, c0), (al, d2), (b1, c0), (c0, d2)).

According to 2- frequent sets and Property 2, tailor Table 2. As a result of L2(b1)= 1<2, L2(d0)=0<2, the matrix can be
deleted columns b1, dO ,and recalculate the value of a final column of the matrix, if the value of final column is less than 3,then
the row will be deleted .got the transactions matrix shown in Table 3.

Table -3
Transactions Matrix after Tailoring
al | c0 | d2
T2 | 1 1 113
5| 1 1 113

According to Table 3, computing 3-frequent sets as L3 = (al, c0, d2), as|L3|<4, the maximum frequent set is 3-frequent item

sets, the algorithm end.
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111.RESULT AND DISCUSSION

The table below compares the time taken by the two algorithms in computing the frequent itemsets for different values of
minimum support.

Minimum | Computation Time(milliseconds)
Support Quantitative Association Rules

1 312
2 171
3 94
4 16

1VV. CONCLUSION

350

300
250
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100 Algorithm
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. x _ L _

1 2 3 4

Hence, it can be resolved that the Quantitative Association Rule mining algorithm based on Matrix has better performance
statistics as compared to the basic Association Rules Mining algorithm as it requires less time for computation of the frequent
item sets.
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