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#l1 buy car ="masdafi6” -

PR 4% E . TP311

0 3

—
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T RIAE . 1007-9807(2000303-0052-08

EEPARBSHFCE WRANGERFEEE
& B RN o B B R AL . FRIEM M &R
AY = X or X;or-or Xp, MAUH Y BX S
HENL.CRIERFSEREENWATEHRIER
AKX RAOEEESPE  BREIFTENH
B e I RN ERETEXEEREE
(transaction, dbf) dr 3 i Y masda626 FEFL E
B FEE 50100

sex = "male” and salary =" $ 30 000— $ 45 000” and own _of _house ="yes” and
married ="yes” [60% ],[45% ]
or sex = "male” and salary =" $ 60 000— $ 75 000" and own _of _house ="yes” and

married ="yes” [25%7],[75%]

or sex = "female” and salary =" $ 45 000— $ 60 000” and own _of _house ="no” and

married ="no™ [15% 1.[63% ]

R B 2 75 40 SR 4 masda62e HERNE
T8 4K 325,60% M masdaclt W EBEHAE
30,000—45.000 X . WHEHEENEEE L H
L. BEEFETHFRE 45X IR LA BE
T masda626 FE. AP[60%].[4524] B xR
BERRE . A —FRE R, B E AT LAHBY

i

W H #8.:1999-06-28: #517 A §7, 2000-01-12.
fEXR .8 H01976-), B A THREA B4

XA EE R masda626 HERMTBE L A
KA HAEERAGFRE S, T80 bR
FZI3XAPE BAREERFPEEERADN
RN FIMFERD, RFHEBET LESL 4
ERBE B S fERE.
RREEWFLCLANGENEERANEE
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8. 0E 1P REETRFARERELLT &5
) 8 : “masda626 ¥ %F K ¥ W ¥ £+ 42",
"masda626 ¥ L toyoto  paseo FIEIL 3 RYHEEE
Bar "REA RS masdat26 WEL MK
TERAF 277 B WL REAE 40 I A 2 4 4 R o 0
REEAFENEARE. HWHNRESEEARE
RS % Bk (6] &3 T 69« 78 12508 4 O 30 B
BRATOIEINTFR . PEERILRAFTE
BUEFRMEFSE) o, E iz E 5 ERE#T
BOREHE o 2 S HE B 2 O R B U Rr kb IS
IR BRI EEEREAAPRRRE
MEATR XREN. HPRENELEER
BESERBANI HEMBNE AL, FET
FIRMAMBELTREAELMES B E
HHEATHEBR K BRI K BRAL T A,

A EERERE T E N RSN ARES
B R R ER . e R A 159 E T LY
FEAWEMBHNBERETRELAN. AT EH
BEANSELIR . AEBEERERAF R
WEARE BERNEDRAN AN RHFEY
HE AR EEH NS ERANERRE LR
B AR B L 2 3R R 5 BB {7 T 4 R0 35 S0 i 4% 1
TRARGER FFEBERGEREEERN
REZYHMBEIARE ANRRLHEEEH
AR, AT R — TSR F T R E S
E B R PP RFAE LI R B Y — P EE R

FXRAT-ITRERERERENTE,
L4 B 0 $F 4 50 WD RE B8 BE a0 b R R 2Rl |
RIET SIS A B LTI
FER D OB AR ER TR REH
B A ZE R AR — T E SR
WA SQL 4 . FARSERRENZEREE N
TERE.

1 HEBREABARINELRRE

1.1 HiE%
XKEFEFEDPEFENZESHENEE. R
INNBEEESTHE—CREE M BRIE L&,
HFBURANERAZ LRI BN EY, &
—HELAFEREE RERENZEARER.
FEXAMREZRNERETFERE MBREN X

F.LCREZRERUEMNES . FNEHFRHE
FDAHESHRERENEES . BRAIRKEH
R HERCND= g MERAIRERHEKN
BUEE X, MRS TERESEHFRHEHNR
EWARE. ME 1 ,buy  car = "masda626”
XT—1H&: "masda626 HEL ", B Sl
i sex. salary 8§ & 44 R 8 RAE R 174 IE
REBENEREEDPRAFSMEE LHEIED
FILRE—THEEH EFEERSHERE. L
7 POS. i) 1 R4 buy car = "masdab26” ¥
WL REART 5 “masdas26 B9 E F " 49 IE B
R AARECHEARBESN AR mo Rt
U590 0 vk o0 R 5 o 9 I ) 4R SOHE 0 B 5 4 4 1
SRVRRIE A,
1.2 MEESH

AR, 72 R & 0T L A7 BUE R 28,
DERRESLRS SREEAMSERMRE
B AR HE— B RERlERES, %
S &N E WA BES T N — B Rk 0 T
#H7, &My EIERAEESENES. A
Any 325 s B FERE A B 5 (9 80 PR BB RE B
B RAEE WA T S 2 RS b p il
EENZRAERAIRPEANEERMNCE
TR RS E 1 RERBIEED B R
RtE B S

M1 REHRaR” mkss

BHMSHOERE =M R o 2k
BatERAMATE . ERERREORS R E,
B—PHW R ER—NEER ). 57 L4885 1E 1
SR R IE R BEH 7 8 3 A R BUE B R 5 B
SR G, 3R 6 B2 R R (score) KFRAT 4R
FFFE 60 — 85 432 (A) . 0] LA S score BOBIER
4y %:0 — 60,60 — 85,85 — 100 =R |, B4
60 — 85 [l A B4R 2t — B H R o . ER B R — 1
TEEYRERSH. FEFZHFARET LA B
FEENST 8 SRR ER, AMBRIEERSH
% (country,province ,city=--), R EER T
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B city F) RGBT R LR B TR AL
city LW WREHEH I EARKE
country i) {E K £ 324 "china”, 53X Bt 7] LA AN E X
— A& B W oreign” R 5 AT W B B
Biocity SN . XM EIAERFEHERF
KL H B R RRENAREHER
#HITALEX.

RUMEHEREZHELIRDREE XS
RArEH.BEAEFERANBIAREERR
I AL TEETE - KETLHLE
LA REEEMTE XREENBEEREW
X -HERAAREFRESH . BRAFPHXFH
BhHRMEBH.
1.3 HEBHREANEINE

BS54 POS P& R0 #6 &
R EER R AR TTREE
FREOEM BTG L BETHSWH
MRAERAFTER—HAAFTHE, EHLREA-1TT
HearwaeAda AEFRME . Bk TR
AR ERERE O RS PR IEET
B RE MRPUHABHERTHEH#TEH
(merge identical tuples) , B E EWH JTH (BN
ExXH W RAECHARE R TTHKE IR
PEECREANETHRBNMREX . B2H
XTREMETHPE - LRSS R
BES - TREFTHESHOEARE BEE
BEZEEN BRELHNETH:BRE . HEH
R BEE R ERBE RN

A F T 1 R o TR R 4 AR T L Y AL
st E—-THRSHTEEN BT RE AR
POS I #LFE HA WS AR IE R M. X IE 51 38
POS ¥t LB e — M RE 6 kit
B A S LRSS EE SRR NS
K AENEFREABEPEZER DS —RER
MR EH R X. AW R/PERAFRHRERETESR
SERLER P WRAFAE S = 3. HEXEE
“masda626 HEL X" QKN 3K HFBMEHE—
KA PR @R R BREEN FR:
Algorithm .DBLEARN

Input A relational databases S , A concept tree
H .threshold B,concept definition X

Ouatput Characteristic rules learned from

database §
1 Collect the concept _relevant _data from 8
into POS  /{BIERLIE 42 )
2 Attribute _oriented induction in positive _set
POS
3 Simplification of the generalized _ positive _
set POS
4 Transform POS into a logical rule
FHEMBRLRSFR 2. TARSE 2K
¥ Algorithm 1
Algorithm _ 1(Attribute _ oriented induction in
positive _sample set )
Inpat A positive sample set POS, A concept
tree H ,threshold f
Output generalized _positive sample set POS
Begin for each attribate C, in POS do
While number of distinct values_in C, >
B do
Begin
if no higher level concept in the H for C,
then remove C,
else substitute for the values for C,’s by its
corresponding minimal generalized concept
merge identical tuples
End
While number _of tuples in generalized POS
> fdo
begin
Selectively generalize some attributes
merge Identical Tuples
End
End (Attribute oriented indoction in positive set
)

? YRERSEARESTERRENEL
BH#EI®EE

2.1 MEMNERBE

4 DB=(U,C,D.V, /)y Zr—1TEER%K.
HPU = {wyugoeoun) BEECEHNES.CH
*HEREE.DAIBRRBREE.BERCND =
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i A=CUD\WVRRFARETREHE
B U A>VR A EEBER . ZBERHES
BELFHNETRERT - MEE W E. #in
flu, ) = A FrnidFt e ERE« EMBRER L

HECREAEEFEERTARE. 4 BC
A RS B EHRGHXE R(B) EX R R(B)
= {{w ) EU Y a€ B, flu.a) = flu,.ad}.
AL HEXARRBBEU LB R EHES L
RGR—EME S €U iBFu ERUEB
ERSMAE LN Re(u) = lu, € U|Y a € B,
fln,a)=flu, )} BBV ERSEMETHR R
BB EEE R PRE—TRIBICDEREREE
B FEIRE R B R AR ZE AR
in<sex ="male”) A (married ="yes”) B —4
W BEU PHERFSEEENEEICRMR
—E A E, L [ (sex ="male”™? A (married
="yes") | KO FARELEE RELE Relw,) K
ﬁRD(H;)-

EX1 WRRAERFRE R () WEHHEB
WR:B=C.WEEERAFRIER LHSH
KX RBEENFERE . MEB=D, B
FEREERUEELHEME . FREAFTENE
&R A, RITBAEX] ZrA— M FIEE
Re(ud  Both X BRFPELLX ] MR LY &=
— B Rpfa ), KPP Y RIES[Y] M.

—THEEXIPHEETEINETR
BERMEES. FAREASEE S A RNk
HRERSHAEREEBANS A ERHEYE
Bl BT HE, SRER 2 NIEME FERELD]
B FERE PEY) REEFAR 2R TERSY]
HRHER I ICH

PEY) =U{[X]EU.[X]=[Y]}
BEYI M EAEMERFESBEYIHERS
FEHHFIERNI GBS

UPE(Y)=U[X]JCU . [XIN[Y]~ T}
BEYIHAREBRERER FUPEY)HEX
ARF PEY) WEFBEHH GOH

BININY) = UPE(Y) — PE(Y})

NFRXBPHRIERE . GLARIE R,
TR 2 B B MU SR A I 00 R 1E 0 0 o5 R K I AR
5. WRBFEEDEES[Y] M BINDY) = 2.5
LH SRS RER RN EEFLIRALAR

BT K83 A B8 . 0030 3 e R B 01 )
BERI10% . 20 hBE[YIH LEME
UPEY) fEIBE.0</<1.7 &7 EE[YIH
REANBEHEE.MY=1—- 8 xM02] 4
BT EERE UPEY) @R HHREAL. I

A iR
_ card(BIND(Y)) .
= card (UPE(Y 1)

AXPERY card() RREGPIHENDME. 2
K BEXGHAREE BINDY Y BRI
EXPREEEEENEN. BX FAERTAR
X I BINDY) W75 $9 4 48 % B3 SR L8 A )
EmEERA—EN. NRX P s HEIER
FREEY . MIX,]F 9% HBEERTESY.N
(XWX, ] MRS THE. 5T 8 A
EENBEREMENEE. FENERIEER
FARXBEMBRE(ERSEEDEEE). $IE
ERTHURAKBENBERE, RUKIEENELE
FERANEYSESEE FaEm L. nRR
BRI AFESHABEREL, NEEENE
BB MR TR K. AR R IR BIND(Y ) S (X.]
S ERBMEARRE O TUHAKL @ R
card (XN [Y]?

card([ X, ])

_ card ([ X, 1} — card (IXIN YD
card ([ X, ]}

s [X.] © UPEY)

EAXTH EASERX]I+R TFES
LY] MR 5 R EGE 100% . 4% 1 8 B4
. # UPEY) P HF 2 TRIEE, o =
mij!-[ﬁ}Eg‘(]}z)) FRIX ] UPEY) ff S RE.
BEELY ] B LR flgE A8 B v B s b A A 5K
(3} HH.

d= E (e, > &)
1=]
_ v eard([X]) —eard([X1 N [Y]D
T card{L/PE(Y )

Sl=]._

(2>

=1

(3
At [X] S UPEY)
2.2 HEAMENBRESNBENE
HR1 RERSRAEBIEEMEBE R
AT AL
XREANREBEEZEAE . EXTRTR—
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PEERO BB RS AR — TSR XH
FRIERCIRTHERSONBOVSAKE
b AT B T SR E A FE.

EHEREREAP, HERANBEERE
Zny, Wik DBLEARN — T EHRBE . 8HF
X R IR T BB R — AR N . 2 (R IE ML
WP AR TE LU [0/

(1> 5 i B P E v 0 4 R 44 5t 47 8
RAFLBEAFREREOEFRITAR.HE
KEBRPHARBHEE.

(2 MEENEEILBE - TRE#AFTRS
T A FE 48 B R AE S0 A HE E LA R BN, 7
7 1P IR BAR R PR R R sex AR
HIEENHEE . BAERFRSFESHIE
X, W e F ot & 5B 8 B W sex R FA B
any {H %453 B X F DBLEARN R854 sex M
HIBEPME.

ok T {0 e 4 AR U g BE SR BI R AR . A OB
H — 4~ %7 8 W 3 DBLEARN _ 2. Zi W ¥ X
DBLEARN #47 T W T ik . T @SB AT A
REE—TRE MREEZEMNIESHBEENE
FE0R BE B/ i R AL AT R F. 3R BT DR E R
SRAMKEZRRERN, BNE DN E: DBLEARN
_ 2 JE 4 U B R 1 A ) R B A PR B A HEBR R SR
eh B B0EE - BT 8 260 4E 500 0 BB A i ohy — A
AR THEBEHRE.

Wik DBLEARN _2 W— PSR RHE
SEACEL SR, X SR AN T e B B S Rt %S,
ETHEES. MBS PRAREME REXS,
1 IF ) & POS #E47 B 2 BE#5. 7€ #E 55 B0 “merge
identical tuples” BB, BEF i %28 vore, F IR
HE POSHS, FE R (R TR —SMHEH)
CREHFNUE, XRERARETEISHEN
& POS M BB G N .o _vote) RiF R
FBAIENLEESWESHXOHE, B p _vote, =

card([XJNLYD:MS, PHOHHBUSH s _

vote) RITH MRS TS HAMBH. M s _vote
= card ([X, D, R BF A0 E AW B HEEEL B
R—TIEEERENMET.
Algorithm. DELEARN 2 (Attribute _ oriented
induction )
Input data set §, concept tree H , Threshold B,

concept definition Y
Output Characteristic rules learned from database §

begin
Collect the concept relevant data from S
into POS(Y) (R R#ELY] WIEHSR)

merge identical tuples of POS(Y) and
accumulate the votes
S,«<POS(Y), S,;«-POS(Y> /{8,, S, &% IE
M4 POSCY) BOWEET & 4
8«8 /Sy R X BB S By e &0 )
Remove all decision attributes from S;
merge identical tuples of S; and accumulate the
votes
While number _of tuples in generalized _
POS > B do
Begin
5«1 {HESHEBEREIFARK
H.UETFTEITR
for each condition attribute C, in S; do {{F i
R R — AR RN EL
B R R T RS e A
Begin
if no higher level concept in the H for C, then
begin
remove C, from S,
remove C, from S,
end
else
hegin
substitute for the values of S, for C,’s by its
corresponding minimal generalized concept
substitute for the values of S, for C.’s by its
corresponding minimal generalized concept
merge identical tuples of S,and accumulate the
votes
merge identical tuples of S;and accumulate the
votes
end
compute rough-degree 8, of UPE(Y)
if 8. < 8, then §,«5,,8,«95,
8,«POS(Y)
End
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POS(Y =S5,
End

Simplification of generalized _ POS

Transform generalized POS into a logical rule
End (DBLEARN 2
2.3 WEMBEERESTH

HEHERS PRI CRHEEN N B
RS HEMRGERES » M EOBERE S +H
N &icg.n T&ERE .8 REREHHRE
WA HATBE  §1&EREX TERHARHME
HEEA V.(AZRERSEER V. MW H).
FRABEESHREMBEAHGHNERENK =
VinV, X XV, ERFHR F RS EE
RESTHMT -

Wt RERTHRENTEEEGRERE
S (D MERENEERIRA— MBI &3
RHEEMREAERMNICR AREN SRR
EREEERE N TR E R N, ¥R X S
K0 7 & 3 A — Hi0 F (merge identical tuples) 3
it it BB WK B T A NogN. (2) it
WBMAERHBEK LT DR R T A B
FEEEREMEGH POST) A S, 80 %%
vote B BUE HAT I . WEWHEE POSOD iy
IERE KA, BRMES S FTHICRECOY LB
HHET.L ==V, XV. X XV, =K.RE
WS POS(Y) #1 S, F R 835 vote W BUE I
WHBETEHRT K EN.

B A E RN POS(Y) .S, ZEFTHLRE, BT
R — AN B AT R AR R I O AL B T S
H:2N + 2 NlogN + K° i DBLEARN 2
X 5 R AT BT B BIXE o A R ERY
HATRHR, i — RIS E TR
M REHITRESREA.. Bt B HwE— T RHTH
BEATELEIE A 1 B F] A .m (2N + 2NlogN
+ KDY AR R RS H BT a4
REZTEBRWHARERL H X m X QN +
2NlogN + K3, 3 m /-8 ¥ 3 7 MHE o B (7]
Hmx H X mx (N+ NlogN+ KD, BAH%EE
BSHH , mimE/NF N B S E
3 O(Nlogh + K.
2.4 ERFEARN

R TR NETEENE BRI T E

BEFEHN. ERFEANORTEARY - X,
[m% ][ Jor-. AW p[m%] ZRHELY] F
FEREBFERAE X BB S Y] R EIE R H,
Bl m% = card([Xi] N Y] + card([Y.]}in%
ERBMEY P HEESEAR X OBES
[X.] FEEM M. B 2% = card((X. 1N [¥YD
= card([Y]).

K EFAASEE . A% ARSI votes
ROSBER T L. B AR E®mS TR
1E.

3 WERNEHGS

3.1 HBIERNEADSHORE

ATHERPRENEARE RINRMEES
AP —fERT SQL M EA N E @ S
CHARACTER _RULE _SQL, %4 LI/
T 1 Hi % o ARG R 4R WO R AR R R, LI Y L
BRRBEEHTEL. FREREXSERPNE
#) & E#17. CHARACTER RULE SQL K&
EAF B

MINE CHARACTER RULE FOR {concept

definition }

FROM ¢table) [, ¢tabley+ ]

IN RELATION TO (attribute _

(attribute _name)++ ]

[ WHERE ¢{condition }

[AND /OR {condition}+-]]

USING ()

[QUANTITATIVE]

AAERTEmSHERA SQL BT E R
WHRES, LFa4HNSHE UERS SAL &
EHEXRE-B EREFTFL IARTHEE,
ETBYEET LE.

FOR <(concept definition )% F 0 AR H R
HEERERRIERNE X — S, B A EIETT
REFARMWEEE EEL—TRITHRER
A RREETFTRARMOBEET, BEREREL
F-rHEENARRENEZEHERERE T
BB E .

FROM (table} X B i) FROM F &) £ R 318

name}[ ,

7 308 352 38 B0 2 DA 4 SR B Chable) g3
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8. B Y RMER BER 8 TARRMEIEE, Bk
EAWREE M HEECHMER.

IN RELATION TO (attribute name} ;% F
) 3 B SE GRS T R B 3 R Y .
GEANES Y §ed BN € E LY §id
LUE:3a iRy R :op s

WHERE ¢condition}: 8] B0 £, AT
HESEENO AR EE. AmEH 1 HBIEER
4 P R R H o0l 3 Sk B IR
2B EFRMBCER T LT 3 FHEE AR
o8 ik

USING (3. B FARTHEWNNEHTH
i B BE R S A XA KR

[QUANTITATIVE ). % & 3 % ol i . W%
S PREZSY. BFERRGREHFEN
nHmREFESY, REELEA R ERSFEN
.

IR Ci A, 6 1 AR AEE A& W E L
% . “MINE CHARACTER RULE FOR buy car
= "masdas626” FROM
RELATION TO sex . salarty , own _ house ,
married USING 3 QUANTITATIVE” . i 2 il fir
S W B W transaction, dbf YW EF R B
“masdat26 FERXK " X —B S/ E RIEERM,
HLI M B masda626 IRELER|IH 3. HFM
B\ EF.REEAE . SEE T OARE %
F P B SFAE.

3.2 RIEMUMAALR

LA # 3 DBLEARN _2 ZE.0.AEWIEF
CHARACTER _RULE SQL Mz F.FHPE
SCB A TR 1 AT LARE R 30 0 K. ISR R AE AT I
FEHIANER:

(1) fZEi#iEF CHARACTER _RULE _
SQL M EWEFHTE L.

) BER P EAEHFAE L. HHSH
HBRERES SQL S BETHIMENRIE
MNETRBEEFARAFALED - T HIE\WRS
. MW EF K IEE MM SN “MINE
CHARACTER RULE FOR buy car
= "masdasf26” FROM transaction,dbf IN
RELATION TO sex
married WHERE buy _date?1995/12/31” USING

transaction. dbi IN

. salary , own _ house ,

3. 8TEGSH, HEEET—1 SQL r 4.
“SELECT buy _ car, sex , salary , own _house ,
married FROM transaction, dbf INTO § WHERE
buy _date}1995/12/31” HHBIL RBPIEE S
&

(3) @A H ¥ DELEARN _2 I3 41t #3504y
FEAL I .

4 LBIFH

TRBATE B R P ARSEX RS =
EREFEENERSESHE. RIMUHTE=
EMEHMBEAEPHET THERE.SFEX
2000 AL HH R E SRR REIEIE estate
information ¥, HENHFMFE 1 AFR. HPEHE
A EAE REEES . ARSAY, BHE
E-T._E-THEM F . FEAD . FEHA
BAEREY|METRELR T FkashER. B

B R RS By & KT X
®1 WERFAPARENE
o xR #
BAER FEER
Rl FEZHTEE
Bk e FER
A FESERE
FEAD
FERWA
EHRTEREA
EEHREXER

T B AT MR R L A
#1115 %/ F§ DBLEARN 2 5 DBLEARN H# %
Bhon ¥ E S BT RS 1000 — 3000 J6
Z AR BE E” M ERERT TER. K2
72 FE PR O B 40 3 o) ) 00 U7 4 BF b 6% X L.

2 LRGR
g ik % WERE (L — &
EiM{E 5 | DBLEARN 2 DELEARN
20 83. 4% 80.1%
16 8. 1% 76. 1%
13 79. 2% 74.5%
1o 75. 9% 67.2%
8 72. 3% 63. 2%
5 it

EXRE T EARESN B EIRE
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R B A% ENESM - FEER ESRN AT — 59 —

5 EEEERITEMVUBERIMATRT FEE ZEE T RESE RTE K E L0 B bR KR
ER M. FURIERT — 11 [ & R RFIE S RN CENERRIFRHATAF BRNA
M4 #H T A .CHARACTER RULE SQL.|hF  HIf.
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A query-driven method of mining characteristic rules

CHENG Yan « HUANG Ti-yun
Management School, Harbin Institute of Technology. Harbin 150001, China

Abstract; What the query sub-system of a information system provide is large amount of original data,
but data is not information, the regularity and rule hiding in data is the information which is useful for de-
cision-making. So the data mining technology, which can discover these regularities and rules from data
automatically, is an important method of realizing intelligent decision support system. Mining characteristic
rules in relational databases is an important content of data mining. Many of current methods of data min-
ing can discover the characteristic rules related to a specific concept. but they are not effective for flexible
guery. This problem can be solved by using attribute-oriented induce algorithm, but this algorithm can not
guarantee the optimum precision of rule. In this paper, by integrating the theory of rough sets, a methed
of measuring the rough-degree of data set is presented. and a new attribute-oriented induce algorithm of
mining characteristic rule is developed, which is not limited by the condition of query. The characteristic
rule mined by this algorithm can describe the characteristics of a concept effectively. On the basis of this
new algorithm . a SQL-like language of querying characteristic rule is designed ; which can make the inter-
action between user and system more convenient.
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