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Abstract

Although clustering analysis and association rules as two main application methods can achieve
data mining, but both two methods have three different. The data type of clustering operation is
continuous and association rules are discrete. Clustering reflects the description function of the
mining and association rules reflect prediction/validation function. The output form of clustering
is clusters, and association rules then output the lines of rule. At the same time, both of them have
some complementary to each other. So, this paper combined the both methods. The clustering
analysis for the set of samples was first executed. This processing will make samples for their re-
spective category entity information. Then, run association rules mining according to the samples
what with classification properties. The method show the potential knowledge further including
causes of the formation of clustering and the relationship between clusters. The experiment shows
that the mining technology has better effect and great value of application.
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1. 518

R IZ Y0 R WK & BERE 238 RS RAI . F P AT BR B ER R R R 38 38 6 T AR B )
WAL BRI 07E R EG LR LM, RS REBMNITE. Gk, Wz 7%,
TR 5 B RE T732 S RN T2 56 [ 1]-[7] o A S 1R 4 FRZR 3 M 5 SCTR N PR b 7 VA 2856 N IR
DLSE I 5 4 () H R 42 98 RROR

BRI W = FEHE 1R B ) BOZ B A B oG SR B, T8I — 5 R A B B X 40 9 AE A o
I ABAL R B R R TN R . B AT A R AT AR R B AN N FE IR R 5 O, R IR
A — R ZHE B S AR, #E—PuoE, v DS A — 28 E BRE .t n] DA IR SO S
BeREE 2R B AT — 2B I 43T [8] [9].

RIRFN I fsz e — A~ 4y 5 HoAh P 2 1A) A ELARAEME AN ORIBC I o A SR PN B 2 S IR AEAE —
ERIRICR, W4, Hh—AHYataets i ARSI 2] SCHECRIZ 082 N 7 ERIRE R
PR LR R R, AR IZIEA PRI MM —, 2R IZI — A F T M. KB
M Agrawal. Imielinski F1 Swami 7E 1993 442 H[2] [10], k&, Agrawal F1 Verkamo $2H 1 QBRI
FAUE 2 SUEVE Apriori [11]. AR SR T 5 A SCIOMUN S8, BIR A T i S 10 S o

2. BRIBRA REHN BIZHRA

TSI AN IBC RN 5 B P2 40 o AR 2 R 25 B AR TR SR ik —— SRR i s
DUBE A2 IR AR T RE s T SR IR U = 2 S HcHe 42 30 ) P00 96 D E

2.1. BRI

BRI —Fh TR B 1 F AR RARGE M R 778, 1908 7 AT BB R AR SRR
B FERIELPRER. B, BIEARE HEH IR EE. XA IR SRR 2L
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REHE, FRIEI AERFIE AR, A RENE TRE, KA GARBUZEOR,  TSRIE SAHL
FERLI

BRI HIBEART oL, FIRFEA BB 227 05 AN BN, TSR 8] (0 B 227 05 AN K . (BUE
Sk n MEAD T kK CLC,, -, C s M X B CP ISR | AMFEARIIRF LR U, n RoR2K CoR il
FEANE, X FoR CE G, W Corh B B B 2 7 R -

N

LA B 2T TT AN

B0 ARRI, B4 I A iFEA AT AT RERI RIS, IR AR HE AL S SRS/ 1 SR T7 S A Hl L I
1. Fo&, Ward $2H 17X FIRIT %, KRB ZE Ik, FEARZ IR EE 2R ARG R B B A [12] . JR3K
TSR FEIE QAR E, ASCRA T B SN T 4 f 2 SRR PRI T4 [13] [14] -

RRGR AR T2 AR T Be -

2.2. KERAL

SRIFININ 2 4t 18 b P b B T 2 ARV AR R AR AR o B2 1 = {0y, -0, ) A EEEETEE S, T
KRN AT IRk X X =Y, K X cl,Ycl, HXNY =0 . TEZ MFKEEER: R X
MIAE 222 G, Y FERX 5652 5 Hh [R] i HH IR T e 1 b s

“RrRetE B R T IS ETTIE, WISR A SCRFEANELAS R R A

JIN X =Y (RSB R Sy X BT Y (R HE B AT REME, FE350 Pr(X UY ) s BUU X =Y (845 e e
SONARFSAE D A X RIS Y IR AR, 27K Pr(X UY)/Pr(X). 3 BERIE {5
(BB T 25 5 (1R N 8] P P R U R g SG IR U 1] [8]

NI H SRR N ) AR Apriori D8 AXAS[15]:

L[1]={large 1-itemsets};

for (k=2; L[k-1]#®; k=k+1) do

C[K]=apriori_gen(L[k-1]); /A4 i3 ik i 4E

for all transactions t€D do

C[t]=subset(C[K], t);
IR H 5 t LS R 5

for all C € C[t] do C.sup=C.sup+1; end for
ISR

end for

L[k]={ CeC[K] | C.sup>=minsup};
I1H33] K B KI5

end for

L=U[K] L[K];

i e AR 1 AE B Apriori BYERIRZ 0, dEE Apriori_gen BREUSHE LI Wik AT

insert into C[k]

select P[1], P[2], -+, P[k — 1], Q[k — 1]
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fromL[k—1]P,L[k-1]Q
where P[1]= Q[1], -, P[k — 2] = Q[k — 2], P[k — 1] < Q[k — 1]
X e 3 B AR HEAT B AR k BBk 4k C B3RS k-1 B 4R A Lk — 1]+, B4 C A
ATREA KT, 7 R I AR CIK] A MBS
for all itemsets C € C[k] do
for all (k — 1) itemsets S of C do
if (SgL[k —1]) then delete C from C[K]
I AT LLAR IR Z TR I 5C 2, F230 H AR AN S 518 2 M) F) 5 SRR JU R85 £ R

23. BkAER

B, DM, FEARRY R PR LR T SRR I F A A ) e A O .
O A B 1A AR B T VA AN 3 4 R T A IRORZE R RN ELAME . % 1 X ASSTRI R (P e 3R
JHEA— R ORI T VEREAT T HE

MR E G R, KRR 5 RN 25 Gk, AT DU SEAF A2 R AR, T A S 56 56 ik
BT — xis

ZHEWE BRI, SERFEARRIAT BN, W RSB HEAR D AR T,
FEARSEARIRIGH B IISRAME S XX A 2 RJR MR RFEARBEAT SRR 42408, 54240 e 54 2
o H B B4 a2 4 H bw .

3. XWMBEWSHZE
3.1 HAHE

FH T 4 A2 S G R 008 Sk 151 V0] B R 22 AR B A 1) 52 % K (hittp://218.196.195.205/admin/ks/  vbks.asp). ik
BAFE 4 DN REE S 77 L AL By Cy D FRIR), ®RU#H > 25 40, &I A 100 73 2R ALV pst
77.9 55, FFEIERIAT. AR, ASCSRL HhBEN L 4550 LA A I 100 44 7% A8 125 i Hs
HATIZAR M . FEATIES WAL 2.

Table 1. Function contrast of clustering and association rule

=1 BES BN IhEEXTEL

7 i o I
MR o 2% K, Ak s =
CLES s ot .
REEA S i 7

Table 2. Sample data

=2 HAYEE
s A8 B i C & D & oy
01 16 21 23 19 79
02 19 20 17 22 78
03 22 17 21 16 76
99 14 24 20 22 80
100 22 20 19 18 79
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3.2. BIETR

SR AR BB A T RR ML, B, e JRha His i BB R R 1 25 LS B o
MFFs, RJEHATIRAEL AR . AR 1 B 2 A AR 22 AR 4 [ 9] -

3.3. BAoST

Hop AR i i FRREAS B 43 T BEAT RO SR 2R AN A S R 2K, ARG I8 F RREG, HshBUS R
HKITR[13]. LHrh, WHMEREESARRERRE e —8, B 5k, BRERS A L,
3.4. KEXHINIIZHE

234 3.3 kISR e, PR A ZM(E 1 st 71) A AEE 2R AT SRR U 2 48 43 #7
WA SN E, AU R . A 5 R .

AR B Apriori FVERBET SRBAIN AT, B AR R SRR, 2 LA 2,
4, ER57L

BREET 100 MEAEFREAR N 2K, HpH 135234, 5228224, 32K 4D, 425194,
5K 320, Wit 3 MR, ORI LL T ARSI 3 ERRE .

His%

ot

stull IKanolProflToaeﬂ quts-AIqpts-Bquts-Clqpts-Dl Clust
200912 Xig: &5 £ 21 19 19 20 clust-S
200912 EBRE F572 oAk 19 21 20 15 clust-4
200912 & LK {oith 18 19 21 15 clust-4

2009131 3pBRS {£FF HiF 20 15 17 22| clust-1
200913 oiF {EFE BHiE 20 23 15 18/ clust-1
200913 0K XFE T &7 23 24 16 17 clust-4
200913 PRE FFP HiE 23 15 21 21 clust-2

200914 B3 8HT BR? 18 22 22 18/ clust-4
2009141 Fheh” EET R 17 16 23 24 clust-3
2009141 3P3ER {£FE T 27 22 15 18 23 clust-2
200915 gl 3P AE 22 13 22 20 clust-2
2009161 X|5E  FE TR 20 20 20 20 clust-S
2009161 F& 0 FHEY 21 15 22 20 clust-2
2009161 EXBS B 4T3 14 18 20 18 clust-5

Figure 1. Cluster analysis

1. BRESRE

rAssociator P
Best rules found:

1. ques-B='{14.833333-16.666667]' 19 ==> Clust=clust-2 16
2. Clust=clust-2 22 ==> ques-B='(14.833333-16.666667]' 16
3. Teacher=D6203 14 ==> Clust=clust-2 1l conf: {0.79) < 1
4. Clust=clust-2 22 ==> Teacher=D6203 1l conf: (0.5) < li
5. ques-C='({15.666667-17.333333]' 19 ==> Clust=clust-1l 14
6. Clust=clust-l 23 ==> ques-C='(15.666667-17.333333]"' 14
7. ques-A='(14-16]' 16 ==> Clust=clust-5 14 conf: (0.88)
8. Clust=clust-5 32 ==> ques-A='(14-16]' 14 conf: (0.44)
9. ques-C='({20.666667-22.333333]' 19 ==> Clust=clust-2 11

10. Clust=clust-2 22 ==> ques-C='(20.666667-22.333333]"' 11

11. ques-B='(20.333333-22.166667]' 24 ==> Clust=clust-4 11

Figure 2. Data mining results of association rules after clustering
B 2. REFHITHXRBEMNBHRIZIELS R
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Table 3. Clustering results analysis of ample data

=3 HAKERLERSH

K5 A BREE B AE C #4{H D (A 4 E
1 19.74 19.09 16.17 21.13 19.03
2 20.68 15.86 20.05 19.00 18.90
3 18.36 18.64 2055 20.82 19.59
4 19.79 20.95 20.05 15.89 19.17
5 15.72 21.68 19.48 20.00 19.22

AR P BIER 7RI, 58 1KFEE C A EIR: 58 2 355/4 B S BIK: 5 3 KHEA YN
ROy395]; 5 4 854 D B BAR; 555 KB4 A BRI BUK. (HIX HR X R SR B, Bt
Z HEBfR RN AT A B A

HCHR[16]5 V2 5 T BRI A LA LL s, ARse RSB AP IR Z 704, AR E AR AA
EMR T BME BB, T 500 R SR AT N A A4 mT DA SRR i B = 3

F T IR M R SZ I 2B, DK 75 SR SR R AL A5 H — AR S 9 WA AT B e 1) 2 e 6 R Bl
FEE 2, $2HR A R ET 4 SN BT A2 T a0 SRIBCRIIN -

ques-B = 14.8-16. 7 ==> Clust = clust-2

Clust = clust-2 ==> Teacher = D6203

HE SRR

% B HESNT 14.8~16.7 (MIR)MIZEA, #AN “clust-2” 2 1 “clust-2” ZRIAF IR BN A G 5
N “D6203” [T,

R R AT, 5y “D6203” UM B R B 7 HAFAE W] i o) @, 75 2Lk

A R AR SEAE FH SRR U o A OGBS HEAT 1208, W REdR H “D6203” ZIMAE B Ly Ty 1hI A7 ] i
BRI, AT A B A1 12 0T e R 1 2807 AR AR AT ) IR R AR 5 3 #% .

[FI,  H T ORI 2 4 2 FERE A UG SR I L B EAT 1, BRIk, AMUAEARHZ 4845 24 3L
A VbR R, T HAZIR B AR NI E, P2 B R0 B R R 2], AR R
WA B . XA ANHEAT IR M B A0 FH OQIBC R U i ANTHE B
5. &5

IB% é’% ’
SCHE N

IR GERRTR N 2 SRS W 7, ASSCR 20T 100 A5 2E & T Al — SR (R S Ha 9 {H), =
RN A AT LUE B REA R VE AORFAEAE,  SEDN PR Z A AR AR 34285 A2 AR AN RE ) ml R R L
MZESF AL, FERERID T2, it DI R A IR R AT T A6 IR SRS 5 AT (K SR
UFZH, D SERE— 2 R L T BRI I R BRI R SR 2R 2 8] B 9% ARSI AE O RTR o B M AN SR IBC U R
FIE WG T A RTZIR AR . ASCINASLIR Ay D4l 2 KAEAR SR SEBr T2 3R ], SEERIETH
BRI 5 RIS 42 I8 BOR B A R 2 A A B O E AR ) R N AT, AR — D0t FuE
7

E&mE
TR e 48 M A PRAE SR FE I H (2017) B BB
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