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Conditional preference mining based on MaxClique

TAN Zheng, LIU Jinglei ', YU Hang
(School of Computer and Conirol Engineering, Yaniai University, Yantai Shandong 264005, China)

Abstract: In order to solve the problem that conditional constraints ( context constraints) for personalized queries in
database were not fully considered, a constraint model was proposed where they€ontext i >i~ | X means that the user prefers
i than i~ based on the constraint of context X. Association rules mining alggrithm based on MaxClique was used to obtain
user preferences, and Conditional Preference Mining ( CPM) algorithin (combined with context obtained preference rules was
proposed to obtain user preferences. The experimental resulis show that the context preference mining model has strong
preference expression ability. At the same time, under the differént parameters of minimum support, minimum confidence and

data scale, the experimental results of preferences mining algorithm of CPM compared with Apriori algorithm and CONTENUM

algorithm show that the proposed CPM algorithifican obviously improve the generation efficiency of user preferences.
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Fig. 1 Movie database and preference database
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Fig. 2 Relation of preference database and transaction database
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Fig. 3 Prefix classes and MaxClique classes

EX—METRER P(L) MAFENRR o VXY €
P(L),X=¢,Yo ICe M FANEX,Y e CHp(X,k) =p(Y,
k) XULH X, Y BARR), BN — M RRR T4, B3t
BREN b AR, o, NETRAIRHFN KR,

5136 MW FENRKR o HRBFENRIX], ZRE
P(L) 115K

S5IE7 4N FERETERKHXR ¢ ERAENE
B B o, EREIHEME[ Y], REEHATHLR 0, &£
BB MRV, BFE M —TTHERU, [X], B—4H
NI ¢ R IR X ], =V {[Z],1 Z e ¢y C N,

T @y FTBUR 6, 7T LA iU /INE SR o3k B /NERAR X N A7
MFREL NE 3 HAUFERZETAIHEMEIL] =
{12345678| , & T T A KT M TR AR ME[L] =
{1235,1258,1278,13456,1568 HETRIBIE/D A4
BUEEE SRR Y K B Ik B 2™ A R, W 2 A AT 4T

EX 1 BHREE WTFE[«], ye [#], Ry BHRT
[x] BTFE, LR cov(y) = [y] N (2] JFEARKC, HLH
EERNESEES:lyeClcowly) # JHMTFFEEze C,
z < y,eon(y) € cov(2) | ITERIRETIAE 2 WEZED
cov(2) = {3,5,7} = [2].3EFRBIFIF cov(y) = [y],
FEAAN y BAEAR1] b, 1] WBRERN[2],
[3],[5]] 4 AEEET, BN cow(4) = [5,6], BE
cov(3) =[4,5,6] WFE RIS REES 3T Y457
EHFEZETEMESETHLR (BELPR3) MG
BREPRIGER AR KA . SN ESEPREE
KBER M Y FZERE A R R B B 2865 5 PR AT 8t AR T A BT
Eiolzi bl ) SOl o < B 81 b/ NI BT < i P e =
BT, FTE A S8 A
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W IR
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1) for all tag[i] € AllTag do
2) for all tag[j] € AliTag do

3) if (tagli] #tag[j] A IsFrequent(tag[i] ,tag[j]))
4) insert(ver[ i]. CoveringSet, j) ;

5) end

6) end

B L ACRA R W AR AN — 2K, TR & ver
o, LB DHUER 2) BT 0 BT WY AR S HEAT A B AR g 18
R(BRD) ABFTARNERE,

Hik2 HARHAAME D Genmax,

WA EEEIESE;

g B—EREKH,

1) Gencov( ver ) ;

2) foreach i:N—1 do

3) ver i]. CligList = (/};

4) for all x € ver[ i]. CoveringSet do

5) for all ¢ ever[ x]. CligList do

6) M =cnwer[i]. CoveringSet;

7) if (! M.empty)

8) M=MuU[i];

9) if(Not Exist X || Y e ver[i]. CligList XCVY || YCX)
10) insert( M, ver[i]. CligList) ;

11) endif

12) endfor

13)  endfor

14) endfor

B e ver B—A 1 &, ERR KA RN N B EHRE
WEHE, PR DT HEARE L FERANERE, LR
5) ~8) IR T Em K H AR BT R

H&3 AR E RSB Genall,

WA B-XNEKE;

W BTAEMHE.

1) allCliq = J;

2) foreach i;1—N do

3) for allcliq € ver[i]. CligList

4) for allsubCliq of cliq

5) if (Not Exist Clig e allCliq = = subClig)
6) insert( subCliq, allClig) ;

7) endif

8) endfor
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9) endfor
10) endfor

Hk allClig B— TR THETARRES BE2) ~
6) g 1A TR 28 1 i R T 23 0 AN TR B T A A A
HER I, BrA RX e T B A BT 7

4 AR B %

4.1 {REFANIZEMEAE

R T DRAE AV U F 5 355 4 , S8 ok 9/ R G S 1 R A s ]
MBTRF R AE X — AR,

SIS ByERE. WR—A BT SURIFHI > i X
AR E HAER/MER, WERTEL 7> 71 Y(X & Y WA
%) FRAAME BB/ B TR,

k4 PR ILEIEE 1k CPM,

N REECGEE, WG R, RN IR ERE
minsuppt , /N5 E B{E minconf;

Hrd o AT .

1) rules = (J;

2) Genall( Genmax( ) );
3) for all Cligl € allClig do
4) for all Clig2 € aliClig do

5) flag =0;

6) if (Cligl. length == Clig2. length)

7) for (k=13;k <NumOfTag;k++) do

8) if (Cligl. tagl k] # Clig2. taglk]) flag++

9) endif

10) endfor

11) endif

12) i (flag ==1)

13) supptl = suppt(Cliql ,Cliq2) 4

14) suppt2 = suppt( Clig2 ,Cligl) ;

15) if (supptl > minsuppt && supptl/ (suppil + suppi2) >
minconf)

16) insert( rules, Cligl, Clig2) ;

17) endif

18) endif

19)  endfor

20) endfor

21) return rules

NumOfallClig J& BT AR E , t5itE flag R wAB
BB &M, ERPRT) Mk TREMSEHR
B—TA%, HR3) ~14) 3R T e A4~ B 755 22
SIS ) SR AR SR 3R 15) ~21) ISR 1T XS P
AN AL SR A P AT Sk A T LA B A O By 7
HREEAS A, R AT SR - 3¢, — MR/ AT B SO 2
RN FTBER/NER AR B, TR AE R I ik AT LA
FHAS 25 5 Ak # e/ N TR 45
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1) g EIER,

AJEE LR EETEM KR 0., K AR KR EHK
BT3RS/ R R JA T LA i IR BE A Se @ R AT AR
SRR

BAETHEN{A,C,D,T, Wt W] FE MR A MR
v {[ACT, [AT], [AW]}, SE2E4E T 4 B i 28 i % 2
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SCRPEE , R 2 1A B AL B — B B AR BB B B P A SR BT
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TEXEAN[R] A B T3 B A 7 A A S I, 35 3 33 0H 0 vk
PR BB AR I T B AR R
H:#5 CONTENUM &,
N REFECEE PLRTSRCA X BRI
Wl RN S,
1) S=0
2) forallieCdo
3) s12 = supp(il > 21 X U {i} ,P)
4) 21 = supp(2 > i1l X U {i} ,P)
5) f((s12z0) V(s21z=0)) A
(( 21 < supp(il > 21 X)) V
(( 512 < supp(i2 > il | X)) then

6) if((s12z=0) A (512/(s12 + 21) = k)
thenS = SU { il >21 XU {i}}

7) if((21 = o) A (21 / (512 +21) = «)
thenS = SU{ 2 >ill| XU {i}}

8) S = 8 U CONTENUM( (i1,2), X U {i},

fceCli<icl,P,o,k)

9) end if

10)  end for

11) retun S

2) ATRET HER,

A T W48 R 07 vk SR AR 1 R U SRR TT 4R, AR T
o0 KGR, R ZHEAT K SR B X R R M AR
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HERMATUZ TR, AR TUZ IR INE R, BIE S 7 W 2
T —BrBek - L BN, BB B/ MR BT RS
bR 3 B AR AR TR 7 R I A AR R,
WREREAR BT T R RR ARERIEIIRAFEA
WTFERTT .
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Tab. 1 Real world preference dataset over movies
UserlD | DI I LI | Pl UserID I'DITLI 1PI
userl6277 525 1243 20237 | user6338 634 1448 37026
user3200 537 1262 42175 user34 638 1580 56843

user2517 661 1855 50271
user27006 700 1878 75079
userl075 729 1757 26715

user351 539 1289 43579
user58050 584 1308 29635
userl2280 609 1538 43992
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Fig. 4 Numer of rules and execution time
according to variation of confidence and support
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Tab. 2 Preference rules discovered from database

B R AR MRE/ % WSE/%
1. Mystery > Action | NULL 1.20 100. 00
2. Film-Noir> Action | NULL 0.69 100. 00
3. Crime > Action | NULL 0.42 100.00
4. Crime > Horror | Thriller 0.34 100. 00
5. Thriller>Action | Crime Drama 0.19 100. 00
6. Mystéry >\Documentary | NULL 0.15 100.00
7 (Crime > Fantasy | Comedy 0.14 100. 00
8.) Action > Comedy | Thriller 0.13 100. 00
9. Comedy > Action | Crime 0.11 100. 00
10. Drama > Horror | Fantasy 0.11 100.00
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Fig. 5 Proportion of preference rules with different length of context
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Fig. 6 Execute time of different algorithm on Movielens dataset
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