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BEEEE F & B 4R KDD (knowledge discovery in databases) 7555 7 $4E & i (Data
Mining) . R4S ERA LHEARBER RN REEANHT TR KERREAROHY
FHEASARNBYER. TR ABAURTETHE, #ET & F5E
EhiE B¥HE, KDD B — 1T REE A LB EMNBA IR RIEE.

TEREMRF AMTE T BRBIEE VS EINAHBERC LR TRESIERE T
RN FEXR—MERLNS DERKDD 2 LA THY LSRR HRE
HREGRZEL BRETHFBREZMNEB. BRITARSEI—AZHNFANTEEEFRE.O ki
BREMRNSESFMACHEES PRZELNERE,Q AR HHEART IR HERERA,
PR ZiE 2402950, 88 1 DM EETEAFIA M EEREEFMAXMWRIBENHE
SR . 80, &K Simon Fraser 0% Han Jiawei 2 119 ] DBMiner™
RAE—MRIFMEHA ERAESQL BOXRABELZREABE S FHHEXNEESR
XE RBAIFERI T HIAMFTEN —RIFLFATYA—1 where FHERE
HXt b2 R fITaR. B2 MNER A AR T YR T. HE L, RITFEEFY
B RAA 17 2 AR B AL SO . f 20, R R IR A 2 T LI BH A R AE 2 0 (Charac-
teristic Rule) ., 43 2$0 W) (Classification Rule), 32BE£0 | (Association Rule)&, W LI E

s FEXHABINEZSRABFESVRRRSH L AHSEE. FHERBHE. 1064 4. 044 QIR 25
KN KDD WS %D ATERRENH, K&, 1038 4,48, LS00, EEFRIEIEET, EEH,
AT

ACERBEE AN KHEAR, & 230030 E¥AE TR PO
& 1967-05-16 PRI L &

© PEFEESSRAFITUR bt/ www, jos. org. en



124 EEMARF XYHEET S E LM A4 AR — 921 —

U7 SO SARA BT BR300 B E 84 UREH R REMN BROHE ML RE
HE]” XK RWTTA NI T H, RATIE 7T LA Fp 2 I A R IR A BOR SC LR

W. Shen FFESCMI6 JFRH T — BN TE M Metaquery) B BAR , EHIF R ML R
FHERLAMNPER. XE - PTEAANRAETREAMNGER X, WEHEN
HIRRA RGN EEM AR, T8 TR S0 BOR R IR I, R B I BBR
HEBER BN MBAERBEREIBRTESMEBRER, BRTLUHTEAH R
BAE) B ERBALN A L, AT Y R T ST & H SR AREE. A, 4 0/
TENFSTAREEZREAN AR LRGSR, LIRS A IRA ARG AL,
BATHRZ AT EAR L EXREA N E LR,

AXE N WIHAFRABRARFHSEXBEMNZRAZ RO ERREE. 2 TRES
ARERXBAN A TRAM S EI 7 R B EE. 5 3 THE LVrEmas
BHIYERE. 5 4 Y918 A7 FEAY (A BRI T 0T [

IR > 3

R, FATHR AC REEIERA, R, REX RATEZR SR H s 7 M mE
BT R A TR ERURER, my Ray e SB[ 3R A BB R AL Sy Bk AT HUE
EE R P HE A FEAERRERET RS SHEEEFARNBETRBNE. KL &
THEFPRARFEHE-SQL WHEREEATREIHMEN.© HXBHEKSE: O 2R
R AU B XS EE EET R R A SQL EIMA B, XA SQL FHEESEMAGITER
&R, MTR RS ESFHEXHEETFR X—FERERCE R, BB TRE, 812
A EEIHE IR AT 89 F R,

1 BERFEN T RAFIEEENIH X EEL.

student(name,sno,status ,major ,gpa . birth_date , birth_place?
course(cno, title,dept)

grading{sno,cno,instructor ,semester . grade)

BHARAFE—THEZBERN QL. EHETRMAWELD, FHYE major HEHRIE
status ,gpa,birth_place 1 address Z [B]§) X% &, R AWM TR

Q1 ;discovery rules in the form of
major (s ;student ,x} A Q(s,y)+>R(s,z)
from student
where birth_place="“AnHui"

in relevance to rnajor.status,gpa ,birth_place

Q1 FHFLHLR major (s:student,x) AQ(s,y)>R(s,2) AT HREAM AN L, BIR

KA N R —A50 M 2 P Z 1818 major (s:student,x) ] Qs,v) . 5N —TZCiF

W RGs,2)WEB/N. BT A 3 MEEME 1 METHHRE student HEXBF s, QMR E

AR B, W] LA R O SR R B A M o BT 6 i A A 3 R, I sataus, gpa, birth_place

#1 address. -
BT BR K EBOA , AT ARIE P A B TR .

major (s, “Seience”) A gpa(s,“Excellent”)~»status(s,“Graduate™ (60%) (1)
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MW (G gpa AMFHERLLEETH 60N RFRE.
MERNFTUAHELBRENEEERER, ZEHAET L AEKBHRESHTR
BB BEEXTERE.AFEH.
major (s, “Physics™) A gpas,“3. §—4. 0")—+status (s, “Graduate”) (80%) (2)
LhE b GERRRER, RNETURAETARARAZ YRR EXEXEE RN
FORECA A AR TR L T R A R A SR T R AR RIEE A Q2.

Q2 :discovery rules in the form of
major (s, x> AP,y +=Q(s:8,c.:C.2>
from student S,course C,grading G

where S. birth—place=“Hunan”

XAEHREELT 3 MERZAMNEE, HF—415RE LR K major(s,x), E 24
WM E X E course FIXRBF ¥ 3 MMENEHIETFREE student F course FF R E
MXERE HXEESRENEENENEE. FIHBRSERZR, ETEEERE, BITWIFT

PAR S T #L .
major (s, “Science”) A dept{c,“CS”)—+grade(s,c,“Good”) (60%) €))
major(s,“Math”) Acno(c,“CS—_4_level”)—>gradels,c, “A-") (454} (4)

£ LT, IR R ERNN T ARYANTRE T EREELZHEE, R LHES
BRETESEREREHH TREE EEEIN LA HE, #I0 “Science” , “Graduate”
“Excellent”Z%. R EHERFHEEXBELER TWEAXEES T4 BRA48ER
BFETE FEESHAETEE AR B AREAEERESE LEINR. AEELH
BKEZER EREBEE LERETRIRRA

AL EFEE R KRR (Concept Hierarchy ) BB MEMBHF. S8, X—HESEX
FATUSSHEREFERLUBNERBHKIELFES. 8. e E, &i1RE
ERETANESRAN, NN G L SEHREHA, TiFA TR R4 H XM BRE
A B FATHIR , BFE SRR 45 898w AR R, B EV.@J%?’EJZ:@ HH 4. 1EH
—FRE TR, BNAE U R EFBFLAFRERR -MERER, EFRURH AR
R T ¥R A B B R A R 2 (CUNE RS0 B 7 SRR R. Alim B F AR
P, y) TR 1| P8R student (x,“Graduate”™).

FX 1. TTHERE— TR R NN .

PIAP A AP~ A A... AQ, (5}

HA P(i=1,2,...,m),P;(G=1,2,... m)RERF R BALERIFALEE.

X 2. HAM R 5HTEA R, —B B ENY RTUE R, §— (Unified),

BN (1) 5 TR major (s student,z) AQ (s, y)—>R (s, )R —HK.

EX 3. WA PR—AER PR —AFRAP,... . P,EBRA P A AP, HFIHE
W Piy. .. ' P ﬁﬁ@ﬁ%ﬁﬁﬁ(ﬁ’&)fﬂﬁi%Tﬁﬁ-

BN 4 MR PERE S FHXRE support (P/S)R S FEERA P WTHEY S
TR B TCARZ BN p>g TEHRA S PHEIEE confidence(p->q/S)H support(p A g
/8)5 support(p/S)Z H.

K2 UM REIER (Frequent Pattern) IS L EM MY, A FRFXRER N
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200 T BME B 3 55 B minsup (minimum support ) #1 8% {5 4L B minconf (minimum
confidence). HE , HERME BXBAN , v ERF B AR E AR E 6 B A Z T minsup
[LIf1 B AR AR £ B minconf[L]. He L' RBWEMNB K.

X5 MAPEESSHEL ER®E MM (Frequent) , IR P AY X5 E R TFH M
JZ B B SRR minsup[L] M0 p>q ZERE S W L R (High) , MR CHEER
AT A3 2 A B K B minconf[1L].

EX 6. BN p-+q/S RIRA (Strong) TR p A q/S fl p>q/S EEE S MHFE RS
RE RSAES, M H p M q PEMEFRCRGERAEBIBE AN B R T FHE.

5138 1. RN p—~q/S BIRY IEAEHNEEZE L H0 T &b,

(1) support(p A g/S)=minsup[L],support(p/S) Z2minsup[L.],suppert{q/S)=minsup[L]s
(2> confidence(p—~q/S) =minconf[L].

XRERE, WRERERTERBESEAORNA, BAR SRR GHN N ERE SR
ROCGHEE R TWRIWEBELERBRERESERXERAATRE TEEBH, R LR
SE A T Lk S R A T A S NI SRS P i . i, 5
major (s, x) M XA B EF , M E“(x=)Science”BH LERX , ok HEHBEE®#ER, W
“Physics™; B, gk A i@ 2 HAR (B

ETH I RENEAEBEREBEA, ZEXFEANG THEINSEABTRTHI AT,
O EARTREBEXDHN, D AHETRLEXHENN. BTERY T RIAL M)A
YA B R P AT B RS F — T EFE M AR TS & T LRI @ 3O (O L
WP LR AT U EE 1 MU R BERH R L4 X R 22 EA . R 30w
#F EEEH TR

2 PEREZEEXBEANMNTHIHS RN

AVITRPAEBEZEXBRUN RN FEAS L $EBEEFXHANTERR
BERFAE—HBLENETHE B ZRIMBEE.

EX 7. BRARTHEAE M.

Prleirel sz A Prlecrelvzs) Ao oo A PuGiyrelsza) Q1 irel , 310 AQetirel vy Ao AQaltirel,y)  (6)
B PG=1.2,...,m) P;(j=1,2,... ;) BiERHRIBFARE R EATE, ALTFR H
K F rel BIREF.

LR Z M ET AR AN TR R RYEAR S LEHERS X EFR
BEHGER rel WREZMIEARTR  MREE.BTLE red WERY,HEFSIHE
EEBHRARBRIERMEES &, AFXEAEA L BGBIEE A, 6 1 iy
major (sistudent ,z) NQ(s, y) >R, 2 )M B— 1T BT B TR EHFERAIN QO F,
NHBTE s MARE, B TRHREXE student E—TAH ST HARHEECTRUMNENE
#, %0 Science , Excellent #! Graduate.

FER AR LR CBIN, 75 ik (6 f B mt 1Ry WA o DL M R BOR A
B# p BB AR,
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2.1 ERIMBEMERR

EAEBEXHEANMNXBETIRARMEE LBH L. 27 xmeIn 52 685K
HUEZREE RNRETHRTRLEXBHENMTRAMSRASE. TH. RINE XS
=BT e BRI 3 RS R A R A IR R R

B 2. 3B 1 PR BRI Q1 SR T T HE Y 2 AR B A R LTI,

B, MEMEEES ITHREREEAPH SQL ERW, BN AEPENEL A
J& %A X R ¥k 8 major,gpa,sataus,gpa,birth_place fER¥EER , BRI HEHEXE R K
FEmE1 xR

x %® 2 %3
- - major | count major gpa count
major | _gpa_|swts jbirthoplace "o T Science | Excellent | g3
cs 3, 85 | Senior | AnHui
g2 count major status count
Excellent | 450 Science | underg | 6000
birth_place| count major | birth_place | count
major gpa status | count 3 - -
Science | Excellent| underg| 526 AnHui | 550 Science | AnHui 4000
%5

Rule Support | Confidence

major(s, “Science”) A gpa (s, “Excellent”)—status(s, “Graduate”}| 60% 88%

major (s, “CS8”) A gpa(s,“3. 8_3. 9”)—+stetus(s, “Sennior”) 15% 38%

CELESE 1 ESEMNY LERER ERBEEEF AR EE - EH, FrRRA
HEMXRATIRE, RZEN B R minsup[1]=350. & B4 2 Q1,8
ME TR E AN GE m=2 1FH#H.5%F n=1 1. ¥ p=3(m+n
=3)MEE, HP— T BE R EE. TR RBIIATFONT FHE R 3- 7R R .

(1) FIWEEIE X FE R, AT ] 1§58 H 4 45 55 £ major ,gpa,sataus,birth_place
A BB L 1-981E 38 Fre[1,1], #A5% 2 FFR.
(2) P Fre[1,1 ] &8, TR AAEIR X R R, EPEE PR S Fre[1, 1 1P 4R —HIL
BLOTAR bR, TSRS — I B THEEXR R,
. (3) fiEFH W 2-1§18K Fre[1,2]. HEE, 0B8] H prior_gen MRiE4E R,
PO AR IE Fre[ 1,1 1M ERIER N, 25" R. 8, o8N B 60 87 850 G & Rk
W 2-EEF, BRGNP, REELXRT major B I 1-8W 2 3 5% T gpa,sataus,
birth_place 8% W 1-E@AHTHEES . WA EERK R 2-F7FK C[1,2] RS, TAHEPEXE
Ry, R & 2- IR M R, BN R T REXHR 2-HRM B I 2- 5@ # Fre[1,2].
(4) #5H W 3-18iFA R Fre[1,3]. FikR, SGIRIE Fre[1, 2] R % I 3-18i7 R H]
HE Fre[L, 2P R EMMB-TFF AR 1588 285, B R AR W 3-8 % C[1,3). &
BEERAHEEXE R, TEEEE - BRI &K, EBCRMET R 1 - 0am il F L
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3-1HidAR Fre1,3].

FILRELRAR ESE 23 BMERHE RN EAR, AN RIELERE,

4, RETRARAE RSB B M Frel1,3],Fre[ 2,318 Fre[3,3]9 4K
FHRL B f R BRI, B3R 5 BT AR,

ETFZF RN W LFAEREA  RIVBE N TR RELEXHEANTHRANS

RUHEEL:

Algorithm 1 BRAMSHERXBER ERAME,
Input: O DB, #3% AEE @ H, REEF W @ minsup[L], 5B L BB EXFFE, minconi[L], 5 L BT RS
£ ;@ metaR, B (R TMRE, L HNEE G b
Output, B THEMEERBERN,
Begin
(1) Execute the SQL guery specified by the data mining gquery. This step generates the initial data relation Ros
(2) for (L=1; L<<max—level; L++4) {
3)  if (L==1){
(4> Fre[1,1]=get—frequent_predicate(Ro,L);
(3) Ry=get_{iltered—table (R;,Fre[1,1]):
(6 H
(7> else Fre[L.,1} = get_frequent_predicate (R1,L) ¢
(8)  for (K=2; K<<=p; K++) {
(%) C(L,K]=get—candidate—set (Fre[L,K—1]);
QL)) for each candidate c € C[1.,K] do
{11 for each tuple t in Ri do
(12> if (t matchs ¢ ) c. support+
(13) Fre[L.K]= {c|c€C[L.KJ,c. supportzzminsup[L]};
(14) }
{15) Discovered—Rule—set=get—rules(Fre[L,p],metaR ,minconf[L ]}
{16y }
End.

2.2 M#p-MBEREAR

io8) E?ﬁ&ﬁff%jcﬁf_ﬂg%%ﬁﬂﬂlﬂﬁ AREH—METHAHS X THERY
B ESHENEEXBEANEIML, THAF I EERBEANEZAT T EEH LB
FERAFTERETHREAANNER, SFEEEXE HE HFA R AR E R
THFE L -BRARSERA LY IRMEES, AT B2 A RITHFZAEE -
HEERERNEATE DERK 1 8 @OFFEAEIH N 2-FRARTH, —F—»
Hu i § tH R DL 53R 3R T RBUE S (8O B H 1855, RN I 1- 18R ER B H W p-8
WHFR REEREERXR RL T EERE p-FIRE X, SR AR TSRS BN REKL
Ry RIE p- i ALK L p-B1AR. 18  RBIHARHEEEENREEE NHER
p-ifiAR A M E B, AHE 2 REER Rk | a0l ER s, X B ERE.

3 FEEARMEERIER

1A Visual Foxpro TENFEN 16M A 586 VL ELEA T LAFHESE . AH SR
BT REREA. WEHABIER&F 5 MRE, BN REE 100 MEBE. RITHZBEHS
AR H 4 TBERUBETBERER, IE MRS 100 MREFS & 20 E, 84 5 ME,
EIERRINMEE . B2 RE M. B BHNEI M ESEE BHRE 2001 EH. B3 8
WEITAAEBABYAESs AT RGREE RIES 1 EEARBUELE. A&
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FEdR RIFERHNTERED P, AQG,y) =R, 2) MEBREENRRGEEY
H50%.
RATE AWM AT BCE. RATHRERBBEA TTHEM 1 000 FF G, F Kk KT
10 000. 55 2.3 0 4 BRIRM RS BN 524,258 0. 5%. MH BT yEBEE 2k i
B 1 BTR. A AR EEMT RS R, AR EA R A HE 1 B K
BAHFR-- L,
time time - BE RIEEFEEAFRRRZRT
' — By PEREAR fh. BEBT, I AT 88 142 B Y 5 000
A, T 5 KBRS BEHERERE 0
S1(6%+1%+0.5%),82¢4%,1%,0.1%),
e s S'z SS‘ sj; o S3(4%,0.5%,0.1%), S4(2%. 0. 5%,
- 2 0.1%) R S5(2%,0. 5%, 0. 05%). Mk &k
R 2 FiR. vTRUE L MR T REAT, 3
fim e, FE RS ERAES 7. B HER 1 RN ELEARR . A CER
WHEAR P AR AR S 15 o (S PR R 8 WIE IR Ay, Y RS Hr sk, B ot sk &% 1 058
AL HE LB RZ, FE 2 8. — R, R B ER AR AT E BRIV IR E R
R

4 ERSH—PITHF

AXHETHEANSFERSZEXEANERAEAGSGER BUTAAZERBAN
HEAH S ETE TEEE M E. BT ORA R R 50 B3 A T ey HL0 e 78 K 1E
T RR S AT X A T B p-E W BB

AXEAFRMITIR T RERE B REBA N A F LA A XM, fﬁﬁﬁl‘h{:‘
ZREBRBAN ZLBEWH XA ACRERA T AT A RE BRSNS T -$LERR
PR oA T/ BB RBM N A B A XM S, B ARSI B RN
FI B FF A A& (Sequential Pattern)#J & B th B — 15 & M EABF T IR EE.

B AL THERE T HER KDD B 5 8 4 %% I E K Simon Fraster A% Jiawei Han ¥
FEWHE 5. Han AU THFR 5 0, T BARME T ¥ B, SrtiE R st
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META-PATTERN GUIDED DISCOVERY
OF MULTIPLE-LEVEL ASSOCIATION RULE
IN LARGE DATABASES

**QU-YANG Weimin “CAI Qingsheng

* (Computing Center Anhui University Hefei 230039)
8 ( Department of Computer Science University of Science and Technology of China Hefei  230027)

E-mail ; oywm{& mars. ahu. edu. cn

Abstract In this paper, the authors put forward a meta-pattern guided method for dis-
covering multiple-level association rules with a top-down and progressively deepening style
by integration of pattern-guided technique and multiple-level association rules mining tech-
nique. A meta pattern is a rule template which predefine the form of the rules to be discov-
ered, such a rule template can be used as a guidance in the data mining process.

Key words Knowledge discovery, meta pattern, association rule, concept hierarchy.
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