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Method of Association Rule Privacy Protection Based on Temporal Constraint
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Abstract Time is an inherent property of data in the real world and also is an important basic characteristic of privacy
data. We can delve into the problem about data privacy protection if we take time property as a constraint condition. On
the consideration about privacy protection and data security, we combined the data temporal property with security level
of the different data granularity and then proposed the conception of time effectiveness about data security. Further-
more, we applied the different level to generalize the different items or transactions in order to protect data privacy,and

presented the algorithm of association rule privacy protection based on temporal constraint, Finally, we analyzed and e-
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valuated the method performance, which include information loss and algorithm effectiveness.

Keywords Privacy preserving, Temporal constraints,Generalization, Data confidential level

B EANR M AR P RIAAE AR,
HRFEH IS TR E K, BN REX BRNERR MR
B » BT LA B BF SE8 64 Jr B SR GRAE BB S5 48 b 0 B Ba R
AittiE. B EBARBRRY T H, 5 830 BE 1R
TEMARRP T %, T EQEMHZHBE SN AL
kAR ER S BE B BE VR4S  BUACRE A B BUE  xHiE R
AREHET &, ANEESHAFET HEEEEBRRE
DA K 38 i o SR 4 4R B TR AL B o AT BRRA R 4P L U IR
B FUUREL RS0, HR, X EARET
WTFAARR : OB A AR T RB—REH, ENBES
ARG, A BRI R EFHE BN OF R Xt REE
FERAEEHH . FEFE—PETRT, BHER R BB
RIARFES WX BB T RORF, MBTH
B ERZAET . B EMARRARE AN EEEH,
i BN TR AL BIX ESHEHXNREBRRR
FHK. REHFPFEEERR SR BETHXHHE, 5
MRRAHHITIR R BRI R ICF R 895 I BEID
FORSEE B EXMHEEY RIS R AR

BIWHME:2008-11-03 &4 H #.2009-05-15
B H (%5 :07JK333) , TR RW E (RS .GX07026) % Bh.

SEANEE, ERARBABENELRIE. Ak, REE
X S0 B4 FE o B R b SR AR ML B B AR AR, LR HABT &
BAMRae2ARA. A MUFEEL EREEESKES
iy, EXFEL T, BAEMFRIARI BT EBEH,
fAIR RBHA TR ZEIIE A, B b A ) A X P i 2
BUHE T EF R WA LER, BB SEAME.
Hilt, ERARFRIBICER S, FRARNNESERE
HEXNEXL.

ARITFLUENBRAGRY b B, AR FoiE 4
RHBWETP P, TR EEEAUTRAMRA:

B BRABERP T RSN AN MEATRES
MR Ab

B BB R 24 R E AR E R KR AR
B V6 X Je) L AR R A Ak

Xt FERRRS, BT R BUE MR R R B A P B R BER e B
BxL25. EMAMERIIN, b THEERBREORASEY,
BABEEZ LG RHR St E BEHLN, LA, &
B EIZIR, AR M BER U AR MR LS5 B3R E

AR EK 863 LM E (RS 2007AA010305 HI 2007AA010402) , Be v 4 | E FF R0+

FEHRA69-), 5, 10+, BIEE, TEHFRHERIHRIE . Web BB ES, E-mail. ljunhuai@xaut. edu. cn; WK &, P16, 8 2
B, EEWAHENENE HEES:K R R WA, EEFAAF AR RS RN B AT,

+ 201 -



B L 2%, S BAEFT R RZRA MR
1 HSEEEERRAFRPEIEAR

1.1 MEBigEEER

B ASHIE RGBS B LR b b e R4, BT SR
B R PE T BT A BUE B P IS R B BT & B A
REAH B S8 S, HATHR 28 PEREXKE
RS AR RS SRS E. ARE
KB, T EAEA% L% L ERK.ZEK. B AT
B RBRSE, YA BRI KSR A XS
Hriz A BIed S B o, FF 5RO L A BT A S L, 48 1
T—sent A X @4 GEREARE . i, —seit X B T
MBS K RET Apriori HLMERE,

AR IS BTN —H 5 F 7 R Rraad [/ 5
R, 2 A 2RMEXNEE B4 B PEX NI AR
REMABRANMIZE. AXRAHAENIMABNAT
Apriori J§ R X AFME IR Apriori B k. BB HEEHE
FES A EERBE, BN N BT REN BTN FF
BT B BEAT 54, LIRS R kB 18] AR L A s 35, AT 8 1
Ksainmm . PR EHEnENR_RN T IFR—K
e it B CLAD A T AT AT
1.2 BAFRPEEEEREAR

BMZEBRARPEEZBOBE2RBEEHERTE,
LB BRI ECERETESER, ENER
EhES-MFEFEETHEREHS B, AN —ERAR
PHEARKE FATETFTEHERMNEMNSEBELS 6B
RPBEA BEESH MBS & RS EEk.

Stanley R. M. Oleveira £ AE LI 3] EY T —FE
FREANBREP L, ZHE RS —FaRA#E SR
ST EURA K R

Elena Dasseni S7EC#R[8 1K T —FHETRENIT
%8 R SRR A S SR T4 , D B i B
R BAEE B L SR 7

EETEAEPFNSRBERTEMRECREZELR
T — MR R R A0 B A S RN

SCRRL 10T 4R M —FRER AR AP T IR B 6 T 2L A0
F P (parsimonious downgrading) ,

Evfimievski Z7E C#R (11 ] R E T —METFERAXH
RBAVRPEE, T —#RZ G —HPLL 87 i (Uni-
form Randomization), R. Agrawal ZECBR{1]JPFR B T —FF
ETHESBANER, B RERMSERESHNER, &
AR MBEOL R B R R T REALLIR AL, RS AN
M AR RBRAEREN A RERRERN, BdEEHR
EARTUERT —MHERBREELETHRES LR
ic.

MHFEHHRAE THEAREFNE. 222 HiTHE
(SMOREAKBH— T RL2EHFHERE—-NE
FMEERZ R P RS, & 5P ekl ot 9 4%k R 52 el
RS, AR RS E A SR E B,

Murat Kantarcioglu ZE3CER[ 12548 1 T —Fi g g K ¥
ST 0 KB R AVR P BRI IR . B EAAR
DREH AR AR ERIERE R R LUTE B 2R R

» 202

BN, BHEBHHBERRES M SR TRERRNERZ
Sh XA 25 S BE R — BT M. Jaideep Vaidya 7 3CHK
C13]H 4R i T —Fh B8 36 B 2 A 4R 16 F 9 26 T 26T AL I B A
RPEY . BEERBEITES NS EXMEGET, T
LB o & B AR 0 SIS I SO AT BB 12 4 » R4 TR
B SR EOT A E S I AE R A T B BB i
SE B BIE H AR BE AT LUHE TR R AN T4 .

2 MXEX

2.1 BERESR

BRZLBRBTEENEDS, FRB T LA, &
BRABRE IR, R AT LA AR R 915 B R R BER A A
R A R Z A BAR LR .

BX VBEER) ERLTRER—-NEFREROFAF
HP MR FRERF. 2 q¢ RRBIAER Ha<
g2 <<g3<o<g; ,F!IJ Q={¢I1 9Q21Q39°°"q; }i%/%rdéﬁﬁ,ﬁqﬂ
9159293 5°°°»q; ﬂﬁ%ggﬁlﬁo

EX2(BRI) RES P={pisprsDss s pu ) PE—
TERBER BB B BERLRE LHBRE—IFE
R HIBRRME B FRZ BB FAT

EXI(FANEARORUELZLER WELE S=
{s15529535°° 55, }%EE X (1<i<m)£ﬂﬁiﬂ‘3%%v5 %Eﬁ%g&
T Q SERFI P LA BB AR R B T AM =il S=
(QP, D, Kb TR-AXMRERALM R P REFRIGERF
RESEARB I E], M PR S B— A I R R K 2 RIE
& W ANBEER, ERT T —RAAHRRELZERE
7 — B DR BE B RN R
2.2 ®\it

BBt st R K B 55 R BUR E N BRI
MRARBEHESES . AKX CHRE—KEERT
FE— BT Ao AL Az, AL BT RURARAL .

Y AL BEKBER T4 XE—-1TRHE A,
£ A PR AT A B—1XR,M f:A—> B,

BB U TR — LS, B

A, A)Al _f;»Az...iZLA"

HA,A. = {Ai0s At A1 H A BT E&% n ™M@
AL BEA, LH—I04, f FRBHA LRE R
Bk, XTEIEREERBE A LH—NEBELE K (Do-
main Generalization Hierarchy, DGHI!)), Z 2 —4F M A, B
A, EHEH. BEKEYRE —RENBREER. £BK
Wih AL TR TENEASREMRIETE, X H
YIRS RE, BE - LU B EE. MBXRERER
B, Wb RE s — TR,
2.3 WSABERN

SHFETRBERN YRR SRR, B REER
LMW HEFE . BEFSNRATHPEENRNER
BREMSD SN EFEBREMCD . BAEETHE
AR MBIEISE P, BT RBAL I A B RIZR

BN SESARXBKMND & DREBRERE, X, M
Yo S HIEHENEES g (T, P2 (T PRI, B XN
Y=g, MEHEERD r:Xen=>Y ¢ MR- RERHEBAR
FISRBRIM 1048 (T, P,



MR r WRUT &M BAK - AEEHSLRMEA
T SRR .

(Dsupp (Xegny UY 2)>MST;

(2)conf( X1 =Y g2 ) >MCT,

RAVRY £ B R &R R ERAR KA T
SE-THRAN,

3 EFEARMRARRPEBNNE

3.1 BRRPRE

WA 1 FOR, AR PR & LUT LIRS GRS
BE 5 R BAEE, 5 S A A ENBRBENS S H XL
EREIE, BAHE . A RBCBRR . RERERARTER, X
HRTHT R

B B e T e L s kS 2ed)
H1 BRRPER

3.2 mAaBRSHi

FERHWHEELZLZURBLBERHEE, ThHh L&
SEABAR K UERERAP R SRR, R
W, AR HE FH P et e T X R 43 » BT LA 4 L B X i B 5 0 A
MBI E LS (S), BREXZLZTEMMLER(DGH).
BAMREE X TR, B

S = fi(partition (UT));

DGH = f;(S);

H, partition(UT)=[T;T;), T:, T; BEEIHE(UT) LK
AL IR <

FITERBIBE AP BB ER ERBHER, L8
HARBEREBEEARTARENEESE, &1 RHER
BEeaBR—HREER AeEERERESR, &%
FHMAEREFPHEY. FPERR—-MHEE S KREE,
ERAMT AR R ETENBEEESRD K
BB (FP-tree) , HIR B TEXKGE B, REHXH
EHEEWEEES R —A & GEERE (—MSERERNERE
BAERE) , B R — R, I B RSN R OB,

MRS RBIMAL R WK BT a, B TR 5 B Al i
WMEBRARM, Blni X X5 b SR a7 ISR 7
% {710048,71004 ¥ ,7100 * * ,710% % % ,71 % % % % ,7 %

*ox % %, x } MBS RE IR SR 3 & (32,30,
407, = ), XBEFE SRR FH P AR AT REXT BF A AR SR A e £
HER FTURTERERAELETRE.

T AEVHE ARIEA RS R E S M ated b 6 2 E#
TRRERE., WYATHEIRR N Now, 55T thitE
F R Begin_Time, H 3R ATE R4 End_Time, 4 At=
Now—End_Time, 528 .

S=f1(at),DGH=f,(S), H EBEPIEE LR S H—
BBES:

B NEXHRRBEESTEBM_TTER, .

fHlan={s |5 €S, M€ partition(lUT) };

# i BAARLAPMULBRN TR, HTHEE
EEFREMAEERARMNEL ARTEH#THARE.
L1 maxlevel{ DGH) F R E KB N B & S5 %, maxlevel (S)
RRBERELBHBETTHY-

maxlevel( DGH)< maxlevel (S) A} .

sis» 1€ (0,maxlevel) (DGH)

*, 1€ (maxlevel(DGH) ,maxlevel(S))
maxlevel (DGHA) Zmaxlevel(S){

siy 1€ (0, maxlevel) (5D

% , i€ (maxlevel(S) ,maxlevel(DGH))

EHITRARPLAEN IR S AN EEHRKREAAT
B, MEESBEERXNEFRETRLBRNLE.
MEE R EXTUEY, BLERRERBRTREZ 2R
BEN, FEZLEUMRERR R R KA B
RN RBESNERXEINMMSAEETNNXRER. B
A b, i FESEH AR b ) X 8] R R 5 B KB A
A1, XM EBEREB A RRENES. Hit,—8&
RERFHEN L., BT EPILERERA R, LRAERNH
.

3.3 #EoisE

X 6T % DR—AXSEREEE,FR &%
VUK D s B A S R, R RRIBRE LR LSRR L
BRSREAIRI , P — IR e, W0 [ CFR, M H X
HAUSH R REEN I PISHRH R, BRA I BREBURTA.
FIES—BHE~Ir,H 8 I U~Ix= FR, M~ Im#{E
El: . § 3

EX 7(ERRSARNERRNEE & D RFEKE
B, D'RETBBRREFERLBERBERE, D PHERAN -
X(gl):Y(gZ)E D'*F%%%EM%ELTF%#FZ—

(D supp (X UY ) )<<MST;

(2)conf (X1, =Y )<MCT,

TR, FERAT RN BB R, — MR
KRB ESURTMN T . KRR AR SN —
SCRURAE 5T P I EOTSE , Kk PIBRRUBUR T H N, AT
X XRBRHRHATRARY . Bk, EHTH BT HA
TR UG SR BE AT R M B 4347, L B MST 5k3F MCT %
BRRPARHRE.

HETH IGAP LM SWAN I ok BT A —HE 3 H
BHNEMEF R DB T, WA SURMN 81 X
RERBFERTELERENER; ANEESTER -]
BB P A S ST RRES R ¥, BXERHEF*
HUREMERER, X v=0%K, A SBMNBLIE
s 2 w=100%58t, i BB RE A AN R REURA.

3.4 MARPHEHRR

HT 0 T 43R B B A OR 47 B0 2 0 0 R T LA R O - A
Fra%dE D MEMIRE, BB ARENE PR BIREX
B &Rk AN (R.CP), itz AP E %
FABIEE DHERMIMFHEIEED E8A D B
FEGSEURER AN, BN R, AT X BIBARTH
Hey., — rmEEEELEIR SR B XA BEEN
B RER KR 5 — R EERAME B AP gE
ERZEIRD—-MPES.

Wit 1 ETesARBRERPEE

WA RAPIER T MIREE X S, DGH, R B #M — 4%
B4 R, , MST,MCT;
B 2RELBRNEIER T . RPATERNE Ry
FE:
(1)Load(T);

DGH,Z{

DGH,={

« 203 -



(2)Create FP-tree;

(3)For all rules rin T do

(4)At =Now—EndTime; / 8 24870 8] 5 HA R4 o it el i
jisx

(5)S=1(At) ={s;}ie S, At€ partition (UT) }; / BIEBTEEEE
ZEBEFESLHEATANELE

(6)DGH = {:(S); / X TTAMAT AL B

(7)foreach rule r{

(8) if rin Ry then{

(€)] foreach item i in r{
1o TimePartition(i) ; /8 r h B/~ T H KA B AR
Freefet IR 435

an Confidential_Level(i); / g1 MR ERE L BEH (5.
OB RER HES N CHNBELZLAS;

(12) Compute_ DGHG); / RIBFFETHANBBELE S,
TR THMNBRR SR DGH, X T A ST b 3 5 )
(13) min_conf(r) ,min_supp(r); /¥ r HB/DEBEE, B/

SZRRBE
(14) repeat until min_conf(r)<MCT or min_supp<<MST do
(15) delete one row with the lowest S;

(16) delete r; / A Ry MIB& r;}
Qan }

(18) output(T*); /{RFER . MEBER T .

FESATH L Z 00 3 v AR 08 i IR SR SUEA T HE Y
AR AR B . 44T A L2, e B S R AL I f¥y f
b, AR BIBR OB R AR M I . BRI
REBER BB, HABEEERMHATH, B EELS
FAWAR, R R R ITH O AT B R, R 208
B — R4 i, R 9 sk 7T LUA B B N i B Y

4 TWITRSHH

4.1 LB

AHX P REEHITERER . AT E#HITS
B, g (DTH KB EE T AR MR A (2) Tl
KEEL. #ITHRNBHAEE. TREEHEILEER
ERTA L RRTAREN 10 MRIENBIRE . BEETH
BRTEERY SN, WEEHK/DE 1000 L3
10000,iE4E 1k~10k, X BHEER AL E 2~8 MRIEMI T &
#H1T.
4.2 tEESH
4,21 HATHE 5

WL 2 AT LAE 3R 4R K/ 3o B8 AT B 1] R R e
B~ MR, B BT B EL S BB E R R/ A R —
AERER, AHREEREEBERSHER T  HENHAT
FHEIASE AR BIR. BEE BRI, BREBERAY
EERTER, EARKRBEEEMNMMTmEmY. X&HE
IBERHRN, EETEE SR E LS B R
B ER—REEKEER T, HABEREWHE M, T
HEFEWEERNOBES M, AT T HhATHE .,

——SET1
—-.——SETD

SET3
e SETH
~—w—SET5
—a—SET6
—4+—SET7
—~-SET8

1 2 3 4 5 6

HEEE KD (K)

7 8 9 10

B2 HuTeEBERERFUR R E AL
+ 204 -

4.2.2 Mkt

A 3 R T AR E X 8] R R $E 2% T H 5 m
b, Hopgah ket E X E, T1:1980 455 1982 48, T2.1982
3 1984 48, fRILHHE, — H P T10:1998 4E 3] 2000 4E, E
B9 3 & BhLR S1,82,S3 BIRRT 3 FBHRIAR, AR L%
RFESFIR 0,2,4 WTTHHTEIT. WNEPTTLUBHEAR
A IB) X o) 3 3 B AR AL AR L, R AT A48 B A BB R 4
RS MR AN B 28O 0EE. XEEN
FiE &2 RMRE, #TREN BB ORRE , SBUREER
H BRRAE, AT T INEE .

B 4 FiIRKEREE MCT §38510, 8 57 A o 30 0 30
AALTEL . B o BT B B IB] 29 3R 4% 14 Sk 1990 4 B 1998
F£, A UES EAREHMN MCT HERT . 238 EABSE,
gt MR ZEL R . XRENEEREERENRE
B B A AR KRB R R 0 SRR R R PR B AR T G
BARENLE, SBUREEN AR, B T B A
MU EH .

600
500

* 400
=® 300
® 200
100

0

—+—S51
~»-- 82

s - 83

TL T2 T3 T4 T5 T6 T7 T8 T9 TIO
Bt B X ]

B3 R A X Y S B R R 3

B4 MNHEE MCT #2384k

gFRiE HERALHFEEESSEENER, L
FEBRPH RS RN SE A, BB R
AHLBEERMARL RSB EER . 430K AR
it SRIER L BME S B BT ER T RIERY
R4 3E, 7T LURE SRR R B/NR R R R TR
R5ER, TR ERAARFOREE. E—FH
TAREEENRME S S RFERE S IRBERALR
Pk,

8 £ X ™

[1] Agrawal R,Srikant R, Privacy-preserving data mining[ C]//Pro-
ceedings of the 2000 ACM SIGMOD Conference on Management
of Data, 2000

[2] Verykios V S, Bertino E, Fovino I N, State-of-the-art in Privacy
preserving Data Mining[J]. SIGMOD Record, 2004,33(1}

[3] Oleveira S R M, Zaiane O R. Protecting Sensetive Knowledge by
Data Sanitization] C] // Proceedings of the Third IEEE Interna-
tional Conference on Data Mining. 2003

(F#F 217 )



-ENVI 4, 1, BT EYLE A E. Intel P4 CPU 1.
8GHz,512M H7E.

E3 BUHX 1 : 50000TM BEE (BEE4A HKE)

AR B R EER KRB, RIGHEEER
(s ) (xsy)y o €ER 1y FNGREEBA,i=1,n,
v B, FRERES . MFARFITSAME, R
M CSVM AR T, B RE AR EB R, c=128,7=
0,125, 3% 4 K8, o HIF /R B3R K LhitFn 24 1L M,
By €1{4,3,2,1) . YNSREAE B BREM ENVI # ROIs
T HRRAREL,

PSO EP%Z‘%&&E%] a1 =2,¢ :Z,wzlyﬁ?ﬁﬁﬁ
Jp 15, BARBEAIBCY 20, PSO BHRETHERFMEREET
BRERRBEIZIEIL . R 1 RIS A SRR E

BRAERAR LML SRR,
£ 1 SVMUNGHARHAETE BB L
P # ‘RS B
KB K HRE EME (B XHBEGVIAK
%R 5 BE XE &3 A% 4it
Ll 3756 0 83% 4 33 608 601 78 1320
éﬁ};& 1516 59% 84% 20 17 237 237 46 537

B 4 PR RS RTY SVM 84 Rk HE (B &
4. B5 IR RGEEAESENRRER. 4R 1A B
F PSO HZERE AEEFTEXHHBEH S hEBR
TUgGRAPKBAANZFAR, FHRVISHEEBH TR
KEGER YISRFI 532 SOHFERTRIZEE T Ky —2 , KM
ERET 1%.

B4 BERAAMILLER BHsS SEBEARNIEEGER
K (BRETD TKE (REM

YRE ETSVMMERHPEELBA T EMM
F B A T E B 1 PR 3 RSB E R A R I SRR
e % HAE, A SCR AR BRI A H TR, B
AR Y R A R R S B A TTAR R T R AR, U
REVIZGEE, @3 238 RE RN KREEH, 57
BHERIES SRR ERTIR T B2 T 4880 B /Y, X T A8
RS R REARYIGBENRBAEFEEMNAL
B oS RESEEE.RT - STEFENAE,

£ % X W

[1] Zhang Xue gong. Introduction to statistical learning theory and
support vector machines{ J]. Acta Automatica Sinica, 2000, 26
(1).32-42

[2] Cristianini N, Shawe-Taylor J. An Introduction to Support Vec-
tor Machines [ M ]. Cambridge, UK. Cambridge University
Press, 2000

(3] ZHy, 5, EAER.F KASEEEE T IFEENUIGREE
B mERS [T, iHE AR, 2007,34(10):211-213

[4] Kennedy ], Eberhart R C, Shi Y. Swarm Intelligence[ M. San
Francisco: Morgan Kaufman Publishers, 2001

[5] Fu. ¥ fh#RASHAERERIM] LR . BEXEHR
#:,2008

[6] Cristianini N, Shawe-Taylor J. An Introduction to Support Vec-
tor Machines and Other Kernel-based Learning Methods[ M.
House of Electronics Industry, 2005

[7] Kennedy J,Eberhart R C. A discrete binary version of the parti-
cle swarm algorithm[ C] // Proceedings of the Word Multiconfe-
rence on Systemics, Cybernetics and Informatics. Piscataway,
NJ, 1997

(8% 204 O

(4] BXEIR.BEA EREEFRBALARSYEGXLHERL
(7, B4, 1999, 10(5) ; 527-532

[5] BXBERR.ZEFEA. BUBEF MR EEE LR A
%#,1998,25(4) . 60-63

(6] #HEL&EF. —FFAPELARANER L HENTIRS
Bl4,2000,22(4).78-81

{71 Garofalakis M. Mining sequential patterns with regular expres-
sion constraints{ ] ]. IEEE Transactions on Knowledge and Data
Engineering,2002,14(3):120-136

[8] Dasseni E, Verykios V S, Elmagarmid A K, et al. Hiding Associ-
ation Rules by using Confidence and Support[ ] // Proceedings
of the 4th Information Hiding Workshop. 2001 : 369-383

[9] Pinkas B, Cryptographic techniques for privacy - preserving data
mining[ ] ]. SIGKDD Explorations, 2002,4(2)

{10] Chang Liwu,Moskowitz 1 S, Parsimonious downgrading and de-
cisions trees applied to the inference problem[ C] // Proceedings

of the 1998 New Security Paradigms Workshop. 1998:82-89

[11] Evfimievski A, Srikant R, Agrawal R, et al, Privacy preserving
mining of association rules[ C7] / Proc. of the Eighth ACM
SIGKDD International Conference on Knowledge Discovery and
Data Mining. ACM Press, 2002;217-228

[12] Kantarcioglu M, Clifton C. Privacy- preserving Distributed Min-
ing of Association Rules on Horizontally Partitioned Data[C]//
ACM SIGMOD Workshop on Research Issues on Data Mining
and Knowledge Discovery. 2002

[13] Vaidya J,Clifton C. Privacy preserving association rule mining in
vertically partitioned data[ C]//the 8th ACM SIGKDD Interna-
tional Conference on Knowledge Discovery and Data Mining.
2002.639-644

[14] Oliveria S R M, Zaiane O R. Privacy Preserving Frequent Item-
set Mining{ C] // Workshop on Privacy, Security and Data Min-
ing at The 2002 TEEE International Conference on Data Mining
(ICDM’02). Maebashi City, Japan, December 2002

« 217 -



