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ABSTRACT

Recently Customer Relationship Management is one of the hottest issues in cooperation.
In order to properly arrange the positions of products, Cooperation need to understand
customers’ shopping behaviors and the associations between products. In this way, we can
increase the customers satisfactions and decrease the searching time during shopping.
Besides, we can increase the quantity of purchase products and the profits. Thus, it is very
important to use the technology of data mining to find the useful association rules and to
provide the cooperation’s decision supports.

In this paper we propose a new algorithm QPD  Quick Patterns Decomposition to find
the association rules from large transaction databases. The merits of QPD algorithm are: 1. In
data mining process it only needs to scan whole transaction database once. 2. Using Patterns
method to increase the performance of data mining process. 3. Using mask and Boolean
method to decompose the itemsets to sub-itemsets. 4. When minimum support changed we do
not need to process mining process again. 5. It does not need to rescan the original database
for mining the association rules from the incrementally growing databases.

From above illustration we know that by using QPD algorithm to process association
analysis has better performance than Apriori-based algorithms. In association rule's reasoning
process, it won't produce the unnecessary candidate items. Therefore it can fast obtain the
information correctly and effectively and reduce the time cost, and fastly reflect the market
demand. That will greatly promote the competitive advantage.

Keywords Data Mining Association Rule Apriori Frequent itemsets Incremental mining
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QPD_Algorithm
Input CM MM  Transaction DB
Output All_Iltemsets
create CharacterM apping CM ;
modelM apping M M ;
Final_Binary_Tree FBT;
open M odel File add to M M ;
forall transaction t contains DB do begin

n = count(t.Elements);

if (MM .contains(n)) then

M odelElements M E = RecursiveM odelElements(M M (n,1));

9 itemsets = Replace(M E,t);
10 else
11 produceNewM odel(M M .max,n);
12 M odelElements M E = RecursiveM odelElements(M M (n,1));
13 itemsets = Replace(M E,t);

oO~NO UL WNPE

14 endif
15 forall itemsetsi add to FBT do begin
16 if (i contains FBT)
17 i.count++;
18 else
19 add i to FBT;
20 i.count = 1;
21 endif
22 end
23 end
3 QPD
QPD
7 14 MAP "True”
8 9 n MAP
"False” 11 13
produceNewM odel MM .max
MAP 15
FBT FBT
1 FBT 1 5
4 produceNewModel MM.max,n
25 MAP
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QPD_produceNewvModd (MM.max,n)
Input MM.max n
Output New Map Modd
24 for (i =MM.max ; i<n; i++)
25 lad_MaxHement =get_Length Max_ModdElement(MM(i));
26  item=CharacterMapping(i+1);
27 New_MaxHement = (last_MaxHE ement-+item);
28 n=count(New_MaxHemen);
29 if (=3
30 for (j=Lj<n;j++)
31 coverElements=cover_New_MaxElement(j);
32 m = count(coverHements);
3 end
A if (M—2)
b NewH ements= New_MaxHement + item + coverHements,
36 d
37 forall Boolean coverBements until length =2 do begin
38 Bool eenE ements = Boolean_cover ElementycoverE ements);
39 end
40 NewHE ements = New_MaxH ement + item + coverH ements + BooleenE ements,
4 endif
42 d=
43 NewE ements= New MaxElemant + item;
44 endif
45 MM.insert(NewHementsi+1);
46 end
4 QPD
27
28 29 44
3 "True 30 41
"False’ 43
30 33 34 41
2 "True’ 35
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3 TOO1
X=3 X=2 X=1
Itemsets Sup Itemsets Sup Itemsets Sup
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4 T002
X=3 X=2 X=1
Itemsets Sup Itemsets Sup Itemsets Sup
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Itemsets Sup Itemsets Sup [temsets Sup Itemsets  Sup
P001,P002, 1 P001,P002,P003 1 P001,P002 1 POO1 2
P003,P005 P001,P002,P005 1 P001,P003 2 PO02 2
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X=4 X=3 X=2 X=1
Iltemsets  Sup Itemsets Sup Itemsets Sup Itemsets Sup
PO01,P002, 1 PO01,P0O02,P003 1  POO1,PO02 1 POO1 2
P0O03,P005 PO01,PO02,P005 1  POO1,POO3 2 P0O02 3
PO01,PO0O3,P004 1  POO1,POO4 1 PO03 3
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8
X=3 X=2 X=1
Itemsets Support Itemsets Support Itemsets  Support
P002,P003,P005 2 P001,P003 2 POO1 2
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P002,P005 3 PO03 3
P003,P005 2 PO05 3
L3 L2 L1
P002,P003 - PO05  100%>80% P0O03,P005 - PO02  100%>80%
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(2) Memory 512Mbytes

(3)OS Windows 2000 Sever

(4) DataBase MS SQL Sever 2000

(5) Programming Language JavaJDK 1.4
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Database Name L N I D
L 10N50014D2000K 10 500 4 2000K
L 10N50014D1000K 10 500 4 1000K
L10N50014D100K 10 500 4 100K
L10N40014D100K 10 400 4 100K
L10N30014D100K 10 300 4 100K
L10N20014D100K 10 200 4 100K
L10N50014D80K 10 500 4 80K
L16N50014D50K 16 500 4 50K
L 14N50014D50K 14 500 4 50K
L12N50014D50K 12 500 4 50K
L10N50013D50K 10 500 3 50K
L 10N50014D50K 10 500 4 50K
L 10N50015D50K 10 500 5 50K
L 10N50014D20K 10 500 4 20K
L10N50014D10K 10 500 4 10K
L 10N50014D100K
2400
—~ 2000
Ei, 1600
g 1200
= &0
400

1%
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Min Support

0.25%
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11 QPD Apriori  FP-Growth
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Min Support
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12 QPD  FP-Growth
11 QPD Apriori  FP-Growth
Minsup 1% 0.75% 0.50% 0.25% 0.10%
QPD 94sec 94sec 94sec 94sec 94sec

FP-Tree 66.6sec  95.7sec  157.7sec  308.2sec 403.2 sec
Apriori 2463.6 sec 4000.2sec 7214.5sec 14867.88 sec  20043.2 sec
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10K 14K 18K 22K 26K 30K
1o QPD_read 2.8 sec 3.1sec 3.4 sec 3.5sec 3.7 sec
QPD write 092sec 1.39sec 1484 sec 1.49 sec 1.37 sec 1.34 sec
QPD 8.7 sec 277sec 314 sec 3.11 sec 3.36 sec 3.53 sec
QPD 9.62sec 6.96sec  7.724 sec 8 sec 8.23 sec 8.57 sec
FP-Tree 6.49sec 756sec 10.61sec  12.67 sec 13.55 sec 15.13 sec
Apriori 218.20 sec 324.67 sec 414.88 sec  487.17sec  589.13sec 709.16 sec
Minimum Support (1%)
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g/ 400
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