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An Algorithm for reducing the search time of Frequent Items
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ABSTRACT

With the increasing utility of the recent information system, the methods to pick up necessary products rapidly by using a lot of data has
been studied. Association rule search methods to find hidden patterns has been drawing much attention, and the Apriori algorithm is a major
method. However, the Apriori algorithm increases search time due to its repeated scans. This paper proposes an algorithm to reduce searching
time of frequent items. The proposed algorithm creates matrix using transaction database and search for frequent items using the mean number
of items of transactions at matrix and a defined minimum support. The mean number of items of transactions is used to reduce the number of
transactions, and the minimum support to cut down on items. The performance of the proposed algorithm is assessed by the comparison of
search time and precision with existing algorithms. The findings from this study indicated that the proposed algorithm has been searched more
quickly and efficiently when extracting final frequent items, compared to existing Apriori and Matrix algorithm.
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Input: affair database “D”. minsupport;
Output: all the frequent itemsets in the D;
(1) [Produce the initial matrix Mat]
Mat-—Create (D, Minsupport);
If Mat=NULL
End. no frequent itemsets
(2) [Find out the largest frequent itemsets]
MaxK—Max (Mat, 0) [MaxK 1s the number of items in
an affair which contain the most items]
While MaxK=0, repeat the following code
NewMat < SimplifyMat  (Mat.MaxK Minsupport)
[simplify the Mat]
If NewMat#NULL
Laaar = Find_Max(NewMat, MaxK)
[find out the MaxK-frequent itemsets]
If Ly # NULL [4f find out the MaxK-frequent
temsets, then break]
Break
MaxK-Max (Mat, MaxK)
If Ly =NULL
End, no frequent itemsets
(3) [Find out all the other frequent itemsets]
L,~Find 1 (Mat) [the collection of items in the Mat 1s
1-frequent itemsets]
While K from 2 to MaxK, execute
Mat-—SimphfyMat(Mat, K. Mmsupport)
[simplify the Mat]
Cy = GenC(Mat, Lypwr » Lga) [find out the
candidates of frequent itemsets]
Lg+GenL(Mat, Cx. Minsupport)
[find out frequent itemsets]
(4) Answer— L, UL,U ULgUL, UL
[L is subset of L]
(5) [END]

a7 1. Wang®l algorithm
Fig 1. Wang's algorithm
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Algorithm RSFI
Input : Transaction DB, minsupport ;
Output : frequent itemsets ;

step 1 : Make a Matrix i Fig 3
step 2 . Delete Transactions  // Fig 4
step 3 : Delete Items // Fig 4
step 4 : Select frequent item  // Fig 5
J% 2. RSFI ¢1z|&
Fig 2. RSFI Algorithm
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Algorithm MakeMatrix
Input : Transaction DB |
Output : Matrix M,

Make a Matrix with Transaction DB ;
// filling the final column
for each transaction TID in Matrix do
for (j=0; j<m; j++) do
{
// m is the number of Items
find £ column;
/! £ column is the sum of number of each TID

write f column in final column ;

}

}

2% 3 e MY

Fig 3. Make matrix
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Table 1. Transaction database example
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A

o]

TID Items
Tl AG
v BCD
T3 DEG
T4 BDE
T5 EFG
T6 BD
7 CEG
!
T4 BCD
TI5 DEG
T16 CD
T17 ACEG
TI8 BDEF
T19 E
T20 BDEF
F 2+ F 19 ERIA go]guo] A8 AE3HH
RSFI & 2] 5] 19A QI fEY 25 A ek 3
o] & 75k Aotk
E 2 ljEEA MM
Table 2. Make Matrix
A|B|C|D|E|F|G]| SuM
Tl 1{o|lo]O0]|o0| 0] 2
T o 1|1 |1]0]o0]|oO 3
T3 o 0|0 | 1] 1]o0]|1 3
T4 o 1|0 |1]1]|]o0]|oO 3
T5 o[ o0 0|0 | 1|11 3
T6 o|1|o|1]O0]|]O0]|oO 2
T7 oo | 1|0 1]o0]|1 3
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Algorithm SelFrequentltem
Input : Matrix;
Output : frequent itemsets

for MaxI# nulldo {
Select MaxI in final row;
J/Maxl is item with the maximum value in final row
Delete TID that value of MaxI is 0,
Exclude MaxI and compute f row again;
if re_items=1and vr_items>=minsupport then
{
I/ items are the count of remainingitems, vr items are the values of { row
frequent itemsets = {MaxI; U ... U MaxI, U r_item};
/IMaxl;are selecting items until the k-th, £_item is remaining item
}
elseif rc_items=2 and vr_items>= minsupport and r¢_iteml =rc_item2 then
{
frequent itemsets= {Max]; U ... U Max], U r items},
}
elseif rc_items> 1 and vr_items < minsupport then
{
frequent itemsets ={{MaxI; U ... U Max[;, U Max[}, {Max]; U ... U Maxly,
U r_items}};
}
clse
{
frequent itemsets = U Max[;
}
}

2 = M

= 5 l‘:l_[tll»
Fig 5. Select frequent item
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Table 4. Delete transaction, items

T3

T4

T5
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Table 5. Select frequency item

B C D F G SUM
T3 0 0 1 0 1 3
T4 1 0 1 0 0 3
T5 0 0 0 1 1 3
T7 0 1 0 0 1 3
T8 1 0 1 1 0 4
T10 1 0 1 0 0 3
T12 1 1 1 0 0 4
T13 1 0 1 1 1 5
T15 0 0 1 0 1 3
T17 0 1 0 0 1 3
T18 1 0 1 1 0 4
T20 1 0 1 1 0 4
SUM 7 3 9 5 6
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Table 6. search time comparison under the different
number of transaction

D= RSFI WANG2] Apriori
ERAH gugE | dugs | dugE

2000 0.844 0.875 4.573

4000 3.292 3412 11.427

6000 7.384 7.610 22.125

8000 13.117 15.531 36.181
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Fig 6. search time comparison under the different
number of transaction
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Table 7. search time comparison under the different
value of minsupport

daEF RSFI WANG9] Apriori
HAAA dugls | dudgds | uygs

0.5% 13.116 13.569 39.713

1.0% 13.113 13.657 31.750

1.5% 13.100 13.728 30.138

2.0% 13.078 13.469 26.887

2.5% 13.066 14.637 25.759
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