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IRFP-tree: Intersection Rule Based FP-tree

Jung-Hun Lee"

ABSTRACT

For frequency pattern analysis of large databases, the new tree-based frequency pattern analysis algorithm which can compensate for
the disadvantages of the Apriori method has been variously studied. In frequency pattern tree, the number of nodes is associated with
memory allocation, but also affects memory resource consumption and processing speed of the growth. Therefore, reducing the number of
nodes in the tree is very important in the frequency pattern mining. However, the absolute criteria which need to order the transaction
items for construction frequency pattern tree has lowered the compression ratio of the tree nodes. But most of the frequency based tree
construction methods adapted the absolute criteria. FP-tree[1] is typically frequency pattern tree structure which is an extended prefix-tree
structure for storing compressed frequent crucial information about frequent patterns. For construction the tree, all the frequent items in
different transactions are sorted according to the absolute criteria, frequency descending order. CanTree[2] also need to absolute criteria,
canonical order, to construct the tree. In this paper, we proposed a novel frequency pattern tree construction method that does not use the
absolute criteria, IRFP-tree algorithm. IRFP-tree(Intersection Rule based FP-tree). IRFP-tree is constituted with the new paradigm of the
intersection rule without the use of the absolute criteria. It increased the compression ratio of the tree nodes, and reduced the tree
construction time. Our method has the additional advantage that it provides incremental mining. The reported test result demonstrate the

applicability and effectiveness of the proposed approach.
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IRFP-tree(Intersection Rule Based FP-tree):

HEZ2 224 gdAP7] Slof I8g 72 78| IS H&ot FP-tree
Items | Count
TID Items TID Items
F 4
100 FA,CDGLM,P 100 F.CA MP
200 ABCFLMO 200 F.CA.BM < 4
300 B,FHJOW 300 F.B A 3
M 3
400 B,C,K.S,P 400 CB,P
500 A,FC,ELPM,N 500 FC,A,M,P P 3
B 3
(a) Transaction database (b) Ordered and Truncated

Transactional Database

BHEHHEEHY

)

E @ @

(c) Item list ordered by frequency

Fig. 1. Steps of FP-tree construction
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(a) header table

(b) FP-tree

Fig. 2. The FP Tree built based on the data in Fig. 1-(a)
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Example 1 Consider the following stream of transactions:

Batch Transactions Contents
jul {a,b, c}
first 12 {a}
13 {ad
4 {a, ¢ d}
second 15 {b, d}
t6 {a,b, d}
7 {b, d}
third 8 {a,b, ¢, d}
9 {ad

a:3;2 b:-0:1
b1l et dO

|
c:1:0 d0:1  d:0:1

(a) At time T(The DSTree capturing 1%t & 2d batches)

a:2:2 b:-1:1
b1l et A
Gidi1 di’iiU d:1:0
|
d:0:1

(b) At time T'(The DSTree capturing 2" & 31 batches)

Fig. 3. The DSTrees after each batch of transactions is added for stream mining
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IRFP-tree(Intersection Rule Based FP-tree):
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Transaction database Frequent items list
TID Item Ordered Frequent Item | Count @
bought Items A 6
T100 | ABD ABD 5 5
T200 | ABF ABF c 2 @ @ @
T300 AB AB D 3
T500 AB AB
T600 AC AC
T700 B,.C.D BCD @ e @
T800 cD cD
T900 CF CF
(a) Example of FP Tree
Ordered transactions Frequentitems list
TID Reordered Frequent Items Item | Recount @ @
T700 CDB C 3
T900 CF B 1
P e (ra) (32)
(b) Recount the frequency of items after TID T700 and tree rebuilt based on
the Reordered Frequent Items
Fig. 4. FP-tree constructed based on fixed criteria may not always be minimal
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100 FCAMP . .
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Fig. 1-(0)

)
Fig. 5. Construction of intersection rule based IRFP-tree

(iv)
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Fig. 6. Tree representation of IRFP-tree
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IRFP-treeE AAsH7] 9st dagld2 Pseudo Code 1.

o vERt 9.

Algorithm: IRFP Tree Builder
Input: transaction database
Output: IRFP Tree

1 PROCEDURE IRFPTreeBuilder(transactionDatabase DB)
2 NODE node = NULL;

3. for all transactions t € DB

4 treeConstruct(t, node);

5 PROCEDURE treeConstructor(items, currentNode)
6 if(child nodeitems N items == @ )

7. addNode(items, currentNode);

8 else

9 if (child node == items)

10. childNode frequency ++;

11. else if (child nodeitems O items)

12. splitNode(items, childNode);

13. else if (child node.items C items)

15. childNode.frequency ++;

16. restltems = items - childNode.items;
17. treeConstructor(restltems, childNode);
18. else

19 splitAndAddNode(items, childNode);
20.  PROCEDURE addNode(items, node)

21. node.child < items;

22. PROCEDURE aplitNode(items, node)

23. node.child < node - items;

24. node = node N items;

25. node.frequency++;

26.  PROCEDURE splitAndAddNode(items, node)

21. node.child < node - items;

28. node.child < itmes - node;

29. node = node N items;

30. node.frequency++;

Pseudo Code 1. IRFP-tree Builder

FP-treed] A4 daglFold Eg

<
Az DBE 278}o] ojolele] HI=4E Aalsly 1
L3lo] olo]®l 9= Al ZF EdAAL ofo]HES
olgl M= o] deow AHI F EdE FAdoF &)
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EolH EF/]QI A& Jgst7] wite] dAE HES FY dsle] A= /N dE FP-tree7} 712 FP-treeo] W38 oj=
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45000 120000
.g 40000 ‘_____..—-:/; 100000 E
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S !,,sé"" : 80000 :
g 00 - o " -E
E / ”__X" o T 60000 l:'l
: e g
= =
T
20000 0
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Number of Transactions

— ® - modified FP-tree . — «— - FP-tree

& |RFP-tree —a— ave_no. of items.

Fig. 8. Average number of nodes at various sizes of transactions
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8.000
7.000
6.000
5.000
4.000
3.000
2.000

node decrease ratio(%)

1,000 Rakc=gone Ll i

0.000
Number of Transactions | 10000 | 11000 | 12000 | 13000 | 14000 | 15000 & 16000 | 17000 | 18000

—e— decreasing rate 5.325 5754 5.756 6.699 6.682 6.436 6.564 6.892 7.187
--4- - standard deviation | 1421 1465 1624 1.189 1272 1516 1261 1.589 1327

Fig. 9. IRFP-tree’s node number decrease ration against FP-tree
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Fig. 11. Build time of each tree on various size of transactional databases
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