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Abstract: - In recent times, Data Mining plays one of the decisive role in business intelligence. Analyzing
enormous amount of business transaction data is the order of the hour. Association rule learning is one of
the major part in Data Mining that helps us to attain functional patterns understanding buying habits
which can help in business decision making, increasing revenues, cutting cost etc. Apriori algorithm is one
of the well-researched measure to generate association rules which are related set of data existing in
transaction data. In this paper, we present an enhanced approach of market basket analysis under the
framework of improved probability based Association Rule learning using the notion of Apriori
Algorithm. This algorithm can be effectively used in any number of data in the field of continuous
production, web usage mining, bioinformatics etc.
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I.

INTRODUCTION

Data mining refers to the mining of new information in terms of patterns or rules from massive amount of data.
Successful organizations view such huge databases as important pieces of the marketing infrastructure, as mining
these databases gives useful patterns which is used for business decision making.
Data mining is aggravated by the decision support problem faced by most large retail organizations. So, it’s
always about transforming unprocessed data into business intelligence. In the field of Data mining, Association rule
learning helps us to find patterns or rules present in raw data, which helps in the making of business decision.
Apriori Algorithm can generate frequent itemsets which can effectively form association rules. Among the many
possible association rules out of the frequent itemsets, we further filter them based on confidence threshold. The
major drawback of the traditional approach is in the area of frequent scanning of huge database increasing the
running time of the processing. In this paper, we have presented a modified probability based Apriori Algorithm for
association rule learning to reduce the database scanning.
II. APRIORI ALGORITHM

1.
2.
3.
4.

k=1
Find frequent set Lk from Ck of all candidate itemsets
Form Ck+1 from Lk; k = k + 1
Repeat 2-3 until Ck is empty
Details about steps 2 and 3

Step 2: scan D and count each itemset in Ck, if it’s greater than minSup, it is frequent
Step 3:
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 For k=1, C1 = all 1-itemsets.
 For k>1, generate Ck from Lk-1 as follows:
 The join step
Ck = join of Lk-1 with itself (itemset of size k)
If both {a1,…,ak-2, ak-1} & {a1,…, ak-2, ak} are in Lk-1, then add {a1,…,ak-2, ak-1, ak} to Ck
(We keep items sorted).
 The prune step
Remove {a1,…,ak-2, ak-1, ak} if it contains a non-frequent (k-1) subset.

III. ILLUSTRATION OF APRIORI ALGORITHM

Figure 1: Transaction database
Figure 1 shows the transaction database. It contains 5 different transactions and the items purchased in the respective
transactions.

Figure 2: Generation of candidate 1-itemset and frequent 1-itemset
Figure 2 shows the support count of different 1-itemsets and the selected 1-itemsets based on minimum support
threshold value 2 after pruning.
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Figure 3: Generation of candidate 2-itemset and frequent 2-itemset
Figure 3 shows the support count of different candidate 2-itemsets from the frequent 1-itemset shown in Figure 2
and the selection of frequent 2-itemsets based on minimum support threshold value 2.

Figure 4: Generation of candidate 3-itemset and frequent 3-itemset
Figure 4 shows the support count of different candidate 3-itemsets and the selected frequent 3-itemset based on
minimum support threshold value 2 after pruning and termination of frequent itemset generation. The final frequent
itemset contains {Bread, Butter, Sugar}.
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Figure 5: List of selected association rules based on confidence threshold = 60%
Figure 5 shows the different possible association rules from the item existing in association rule set(frequent 3itemset) shown in Figure 4 and selection of association rules R1, R2 & R3 among all the rules based on minimum
confidence threshold = 60%.
IV. PROBABILITY BASED APRIORI ALGORITHM

Step 1: Transactions database, minimum support, and minimum confidence are taken as input for the processing.
Two sets A= {all items}, RuleSet= {Ø} are initialized.
Step 2: Calculate the occurrence of each item in the transactional database & delete items having support count less
than the minimum support count threshold in the set A.
Step 3: Select item having highest support count (≥ Minimum support) and insert it in RuleSet. In case, more than
one item having same highest support count, select any arbitrary item.
Step 4: Take the combination of two items X & Y together such that X=last selected item to put into RuleSet and
Y ɛ {items belonging to set difference ({A}-{RuleSet}}. Calculate the occurrence probabilities of all X & Y
together in
the transaction. Let, the highest probability value is P of item X & a particular Y (if Y is more than 1 item, consider
any arbitrary Y).
Step 5: If P ≥ Minimum Support probability then select item Y & add item Y to RuleSet, delete item Y from set A
& go to Step 4.
Step 6: If P< Minimum Support, then algorithm terminates & RuleSet items are returned and association rules are
generated.

V. PROBABILITY BASED APRIORI ALGORITHM ILLUSTRATION & IMPLEMENTATION
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Figure 6: Transaction database
Fig 6 shows the transaction database. It contains 5 different transactions and the items which have been purchased
(same as Figure 1).
Minimum support threshold=2 (for this illustration).
Minimum support probability=Minimum support threshold/ number of transaction=2/5=0.4 (for this illustration)

Figure 7: Finding out first item to be selected in Rule Set
Figure 7 shows the selection & inclusion of item “Bread” in the association RuleSet based on highest support count
and rejection of item “Milk” from set A as support count is less than Minimum support threshold.
So, association RuleSet= {Bread} & set A= {Bread, Butter, Sugar, Biscuit}.

Figure 8: Finding out second item to be selected in RuleSet from the probability of
occurrence values
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Figure 8 shows the selection & inclusion of 2nd item “Butter” in the association RuleSet based on highest probability
of occurrence (>=Minimum support probability)
So, current association RuleSet= {Bread, Butter}

Figure 9: Finding out third item to be selected in Rule Set from the probability of
occurrence values
Figure 9 shows the selection & inclusion of 3rd item “Sugar” in the association rule set based on highest probability
of occurrence (>=Minimum support probability)
So, association RuleSet= {Bread, Butter, Sugar}

Figure 10: Reaching termination of the processing
Figure 10 shows the termination of the processing, as rule’s probability of occurrence is less than Minimum Support
probability=0.4(for this illustration)
So, the final Association Rule Set after termination of the processing={Bread, Butter, Sugar} (for this
illustration)
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Figure 11: Probability of occurrence based final selection and rejection of association rules
Figure 11 shows final selection and rejection of association rules containing different combination of items
comprising final Association RuleSet based on minimum confidence threshold 60% (for this illustration).
So, in comparison to the conventional approach, the enhanced approach doesn’t check the probability of
occurrence of rules from any itemset whose size is greater than 2. While the traditional Apriori Algorithm is
checking the support count of all possible candidate n-itemset based on frequent (n-1)-itemset ( as shown in Figure
4, support count of candidate 3-itemsets are being checked), the modified probability based approach which have
been applied for the same transactional database, is not at all checking the support count of those itemsets. But this
approach still manages to give the same accurate outcomes of association rules. As a result, there will be fewer
database scanning which improves the running time of the processing where we are dealing with huge amount of
data.
VI. CONCLUSION

In the conventional Apriori algorithm one of the major inadequacies is that we have to access the database
repetitively, which augment the running time of the algorithm. On account of this major drawback, we have
developed the improved algorithm to minimize the database scanning while generating association rules, which
gives us a good result. Always probability of occurrence of combination of any two items is checked among which
one item have an explicit frequent occurrence, which reduces the time by a colossal factor. It increases the
processing speed which is our primary target for developing a finer approach.
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