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Research and Application of Mining Association Rules in Game Sales

YAN Dongming, CHEN Zhanfang, JIANG Xiaoming
( School of Computer Science and Technology ,Changchun University of Science and Technology,Changchun 130022,China)

Abstract:Data mining is a hot technology which comprises database,artificial intelligence,statistics,etc. The mining

association rules can find out the relations among the selling commodities.This paper studies Apriori algorithm and its

improved algorithm,FP-Growth,and compares the efficiency of them,where it is found that corresponding data set can be

generated after only one data scanning based on FP-Growth algorithm,leading to higher overall efficiency of the generated

data set than that of Apriori algorithm.
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1 5|5 (Introduction)
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HEMIEM . KBNS T2 B ARMIR, nEdE
FE. NLTEREMGIT24%, ZINENHE H R0 EZR
BRI R ARG BAEAT 0T, 15 8] W — 0 AN H]
TIAH M, SRERRIN & IR S BEX 52 2 5 5 BB I

Apriori Bk 2 — M &M IZ I RN RS, Rk
R P 4 s 1) e/ SR 2 I3 4% 31 52 5 BURICHR 1 o BT A 30
LU, PRl R AT G R/ NEE R SR RBALN, A
T3 A A, AprioriByAm R O BAEA P & . (DIE
TR R AR E L, Q)ME T TR ETE,
BREE R T — A2 U 48 3% (9 416 28 7 O 52 L0 5 01 4
Mz E TR, (B2, 2 WO RSO A AR R BRI R
Y42 Apriori BRI PIAN TL B R R tE AL, RERT
AprioriFER T EWR E, BIEE R T IR EE

ROR BRI ER SR =4, Hh Apriori TidS A X} Apriori
R T M T, Apriori TidB A (e
BN E IR — BRI, SRS RIS Ch— 1k
TR IR I SRR BEHFAS B M Bk — T4, AT BH 4 3 Ao 101 42
V1A YR 280 o 00 2 T AR B 5 1 I T 8 45 /0, e T R
PEIRE , VIR I B, B T I AR Bl i K T4k
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2 IEiLEfH(Theoretical basis)
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X > Y: FaMM(Rule), XhXx,YcHHXNY D,
W x Fy 4 52 N i ar e M ahie, soich A FR S A F
s

supp(X,Y): FIRBXAY BISCHFE, SCRFEMITEAR
WMD) TR :

supp(X,Y)=P(X &Y) (1)

conf(X >Y): BRI X - vy EFRE, BEEENIT
AT AXQPIR
P(X &Y)

minsupp(X): Fon AP B E SCH— A5 SRR EE Y
i, FBEERIZIE EEFIT R L ERRRE, 2
BERAEAMZ I EER, HAER RN R RS MR
KA, ARSCRE R PN AR 7 BE R BRI A
SCHY, B R P ) S Al AR AT R ] B o 65 1 T o T e
RTCFITE R, HET EREE, SRR IERITE X
IR 5

WETSE : XT—MIEEX, WRsupp(X) 2 minsupp(X),
MR A ATE I

SR OCHEFEIN . A5 x — y B AF BRI SR B AN T R
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0] A 55 IR FLI
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[RNEES

(1)E5— AP BL b 201 S AT A5 B30T 45 £ v 8 0 i A7 17 40 2%
T,

TE 55 B8 FE DI BT A 2500 o et 19 A2 2% R Y A i
HIEEE, WAL R I i supp(X) 2 minsupp(X )X

(2058 /i B AR X SE A T v 7 A SRR

) P BEITUAR P AR RN, X — I IAEX, 2R
YcX, YAE=S, Hceonf(X —Y)2minconf, WX5YHIM T X
BRI, X — VI 2 P 4 O B N SR B A R NEL R BE

FIEFLIN B 365 — A B B MR B P SR 6 & T TR IR 1
TR A BT, XS REANIZ IR — A E
SR, 2 RS A B G IR BRI R bR . A B AR
B2 8 e — A0 B AR A T T A SR I &, i
H—IK -, BB XA S — 28, H WA ) AL
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Conf(X »Y)=

3 Apriori& ik 5AprioriTid& ;% #f 32 (Research

on Apriori algorithm and AprioriTid algorithm)

ApriorifE R — P EAMIZI RN A, ZEER
H— N ERIRE— A KRIE, CALL, B TRMKEaE
WiERs, SB—8Psr, WAELEK—1(k—1)K Apriori—genfiFH A
PRI CK . Gy, BRI BRI ECL g —
TSR . AR K — 5, HIR A/ N T i/ N SRR
JE, MHE IR K —1i4E, Apriori—gen IR 2| AR F A
WEEELEW, ApriorifBykim A& EIRED, FlE/N R
JEEE, fdr Rt A G EE, SHENELE T
JIT A A/ N SR EE R IO

AprioriFA AL .

// T4, BT Bk T R o AT SR
B, BEE-TENEALL

L1=find_frequent_1-itemsets(D);

For(k=2,Lk—1!=null;k++)

{

Ck=apriori_gen(Lk—1);

For each &%t BT D

{
1

Ct=subset(CKk,t);
For each fEiE+£c/gTCt
c.count++;
}
/ /1B MRS, R A/ N T /N SRR A &
RISk —Ti4E Lk
Lk={cJg T Ck|c.count>=min_sup}
}
Return L= iy £ 14k ;
B EiED
Procedure apriori_gen(Lk—1:frequent(k—1)—items)
For each I#EILAFLk—1
For each Mi£E12)& FLk—1
(11 [1]=12[1]) &&(11[2]=12[2]) & &
------ && (11[k—2]=12[k—2])&&(11[k—1]<12[k—1]))

/TR, R
/ /DI

/ /1R EIt T4

o>

c=11##12

/B PR T e, HAEk—1-TAELKk—1
o B A AETE T RS T B AL

If has_infrequent_subset(c, Lk—1)then

Delete c;
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else add c to Ck;
j
Return Ck;
BIE R Lk — 15 B B i A i
B RGP

Procedure has_infrequent_subset(c:candidate

Ek—TEREECK,

k—itemset;
Lk—1:frequent(k—1)—itemsets)
For each (k—1)—subset s of ¢
If sAJgTFLk—1 then
Return true;
Return false;

A AR, Apriori Bk M TARRUR LA™,
ke, WRHBIREIEE LR, M2 ARBEMEUR S SE 6z
AR BARIX —

FP—GrowthB{A R U2 B i Bl g, Mg
FP—Tree; R/G RS BT F 5 WG {EFP—Tree |5 #
JE i FP—Treed th H o M E T4, FP—Growth ik 1%
Afith 5 AprioriBk—2, M #EFP—Treef I #EH

D —REMEBERE, THEE T S EH SR E
1-Jji4k

)BT SR R IR

3)5E B, #SLFP—Tree

FEAR I E AR R R

DIRIEDFIminsupp, i FP—Tree;

)it FP—Tree/& — 7% i B 12

H A AR A SRR Tminsuppif) 19 A, 15252500

else

IR IR R AT S

3VMRAE ST BB, AN T IE U f5 4%,
Vo A2 IR SAE S A O i

A5 TR A IR,

HRAE A LA AR, AT ASEBEFP—Growth i i %
TR, FP—Growth vk nl ARG ™ A KR iy ki e, (H
H T AR 2 R B A SR A S A 2k R FP—Tree,  fiT DA
WIS, H R R T4 FR 4E ) 1 AR BLC AL
4 FEbik & (Contrast test)

A S B i 1 i Weka#fF, X Aprioriffik 5FP—
GrowthByEMEAT HoXE, i A Bl R i e i 5 25000, O
KUELFR,

12: babyneeds 13: bread and cake 14: baking needs
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t
t
t

B 1 i N AL T A R
Fig.1 Input of supermarket sales data

HBAAAR AR TR —RIBUE A JE SR, H K T 240
JLbZ AR, WIFEIZ I H AURIE T INAEFRZE IR T T i O
%, WMAB/NCRESEGE, YR RBNREE, 5
TR AR B B ELAS L, Wl AR AT Y 32 R S BAR Y
FRIEAL, 5 S AprioniBIENF BEEHEATAL B, MR/
FREE 015, BEEBRCEN0.OmF, 152 89 I 4
2f7R.,

. biscuits=t frozen foods=t fruit=t total=high 788 ==> bread and cake=t 723 <
. baking needs=t biscuits=t fruit=t total=high 760 ==> bread and cake=t 696 <
. baking needs=t frozen foods=t fruit=t total=high 770 ==> bread and cake=t 705
. biscuits=t fruit=t vegetables=t total=high 815 ==> bread and cake=t 746 <co!
. party snack foods=t fruit=t total=high 854 ==> bread and cake=t 779 <conf: (
. biscuits=t frozen foods=t vegetables=t total=high 797 ==> bread and cake=t 725
. baking needs=t biscuits=t vegetables=t total=high 772 ==> bread and cake=t 701
. biscuits=t fruit=t total=high 954 ==> bread and cake=t 866 <conf: (0.91)> 1i
. frozen foods=t fruit=t vegetables=t total=high 834 ==> bread and cake=t 757
10. frozen foods=t fruit=t total=high 969 => bread and cake=t 877 <conf: (0.91)
11. baking needs=t fruit=t vegetables=t total=high 831 ==> bread and cake=t 752

R N N S

o

12. biscuits=t milk-cream=t total=high 907 ==> bread and cake=t 820 <conf: (0.9)
13. biscuits=t vegetables=t total=high 950 ==> bread and cake=t 858 <conf: (0.9)
14. baking needs=t fruit=t total=high 963 ==> bread and cake=t 869 <conf: (0.9)>

15. tissues-paper prd=t fruit=t total=high 878 ==> bread and cake=t 792 <conf: (I
16. margarine=t fruit=t total=high 818 ==> bread and cake=t 737 <conf: (0.9)> 1i

B2 2HEZ=0.15, BAZE=0.90, £m 09X
Fig.2 Generated association rules when the support coefficient
is 0.15 and the confidence coefficient is 0.9

H TN 24 SRR 0. 15, BAFEER0. 90, WSEHET
WORE . KR, WA W RESE I AR RS, 3Kk F A
fi, DETRIKCRIT, RAREEK T S EREE,

A FP—Growth ik, X [ R i g #E1
SR ZERANE B3R

TSR,

1. biscuits=t frozen foods=t fruit=t total=high 788 ==> bread and cake=t 723 <
2. baking needs=t biscuits=t fruit=t total=high 760 ==> bread and cake=t 696 <
3. baking needs=t frozen foods=t fruit=t total=high 770 => bread and cake=t 705
4. biscuits=t fruit=t vegetables=t total=high 815 ==> bread and cake=t 746 <cor
5. party snack foods=t fruit=t total=high 854 ==> bread and cake=t 779 <conf: (!
6. biscuits=t frozen foods=t vegetables=t total=high 797 ==> bread and cake=t 725
7. baking needs=t biscuits=t vegetables=t total=high 772 ==> bread and cake=t 701
8. biscuits=t fruit=t total=high 954 ==> bread and cake=t 866 <conf: (0.91)> 1li:
9. frozen foods=t fruit=t vegetables=t total=high 834 ==> bread and cake=t 757
10. frozen foods=t fruit=t total=high 969 ==> bread and cake=t 877 <conf: (0.91):
11. baking needs=t fruit=t vegetables=t total=high 831 ==> bread and cake=t 752

12. biscuits=t milk-cream=t total=high 907 ==> bread and cake=t 820 <conf: (0.9):
13. biscuits=t vegetables=t total=high 950 ==> bread and cake=t 858 <conf: (0.9):
14. baking needs=t fruit=t total=high 963 ==> bread and cake=t 869 <conf: (0.9)>

15. tissues-paper prd=t fruit=t total=high 878 ==> bread and cake=t 792 <conf: (!
16. margarine=t fruit=t total=high 818 ==> bread and cake=t 737 <conf: (0.9)> 1i.

B3 BA5HE=0.15, BAZHE=0.98F, A w49 % KA
Fig.3 Generated association rules when the support coefficient

is 0.15 and the confidence coefficient is 0.9
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