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Abstract: An algorithm of matrix-weighted association rule mining for query expansion is presented based on the
quadruple pruning, and a related theorem and its proof are given. This method can tremendously enhance the mining
efficiency. Experimental results demonstrate that its mining time is averagely reduced by 87.84%, compared to that
of the original one. And a query expansion algorithm of pseudo relevance feedback is proposed based on
matrix-weighted association rule mining, which combines the association rules mining technique with the query
expansion. The algorithm can automatically mine those matrix-weighted association rules related to the original
query in the top-ranked retrieved documents to construct an association rules-based database, and extract expansion
terms related to the original query from the database for query expansion. At the same time, a new computing
method for weights of expansion terms is given. It makes the weighted value of an expansion term more reasonable.
Experimental results show that this method is better than traditional ones in average precision.
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84k 14 W 4B M A AR R AL A2 BB A L B T 2395 B R B30 E 0 AR fo 8 0 04y R T 7 ik £
st el E R — AR R R BT Rk — — A TR AR A BRALN AT IR 6 AR R R B0y Rk, Fok
Be95 B BHAAFT S n Bandh SAS 4238 5 R B 148 X 49 FE R An AR K BRI A I AL AN o 3R IR 5 R A 1448 % 49
VR, FUB AT R EERE,Z RO L MAH T3 T RIF B E 5IA ZAT R Ak £ R
HELFNKPFRT L PFHERERTRRORE.

KR A3 AR AR K AT, B0 YR SR IRHLI 4B [ A A

REESES: TP31L XHRFRIRED: A

Y & (query expansion) &4 mifE B R RGN BB R ERHTFHEVIE S %, G RFEL R
A CAH A 1 2 Sl 30 5 5 2 ) AR DG 1 TR B 1] AL o B R A 0, 493 21 b A ) B K (95 £, DU B 5
B A MR A DR A ) T R B OB L T B AR B R R G L TE 2 A R T A B SRS AR S R B ik
) et AR A5 K R ARG 110 7 4 R A o 0 A% ) A QA 8 - R 7 8 3] AR R U

B R BB AR AU E . R T A A H & RS T OCHOR X 48 (0 & R 4 28
77 M B T4 SR AT B 2 U S 4 8 SRR A e £ 3 s3] LR AT R 5 A M, A ) 3 m 3 4 1] ) S Tk
TS g 5 ) 0 A G TR R 8 6 v 1 3 0 3 L N DY 3, B 3 B RAT BRI W 7 LR 5] (latent
semantic indexing, i K LSI)EURIRH AL ] s P45 A5 5L I3 0407 B 28 W47 8 2 ) PR 0 A e Py 5 T 8 A A A 6
00 e SRS 4 8 3 1 SR U, G 3 BEBR AT A AH 5% I % (pseudo relevance feedback)(th 4 Ja & S )1 o 4
5 S R IOVRI R 8 b S A3 A U4 A T 5 D T 9 B S A 0977 8 A2 300 e B R B SRS 15 D A A S e A
FUHH P AR G S W8 10 1, 2 1 P P 20 L A 1R 2 0 e (B 9L S A JLARURE 78 0 R T 7 (0 30 11 35 43 B 3 1) 4%
POk, B Bl £ 5 5 A v vy B A 9% (1 1) B 1] 41 SE IR A T 2 T O I LU FA 9 1) A v R R T AR R L I
BOWEFT T 1, BAF B T )32 IOV B IR O R RS T 3o 0 42 90 52 AR 475 9 ) i) G IR U % B R ) 14 i
P8 BT R 3 ] SR U5 1 DG IR S 4 (0 A 0 2 A LR 3 Rl vk

S 1RO MR T A A 1 R v R S A A S 1 3] 1) X BB UL g B R 3 1) A Y, S B A g
Y. SCHR[8, 91 S 36 R W IX Py i 7 vE N T- B R /N . SCRYAE P & LU 40 B 15 i U L3E AT DA K b 32
ARG E A AR AL Z A REAE KEMNH A &0 HEGE,FES AR MR, HIEA sk
KB A L[R]3 75 BEAE N 55 7 ity ST

52 Ty R SN A SR 3 MT 1) A 55 ot A SRS B 3R 4T ] 1] S TP A U2 Ji g A0 DU 22, AR ) I i B4
Ji& i) S B AT TR AR A R A0 AT IR ) B S B N 2 U AE R IR IR BT R A BEAR K R N A
JRAM AT (R SRS B 2 SR AR K, Eh T 70 5 T 4 P 00 2 I o 500 22 o B T K A 486 o R O K A A SR T
B SCAS B R B T A KT, A BT DR b, B A SR A o B A G, S Ak B 16 3 1 A
B IR BRI 2 A 22, B4 9 SR T 10 56 FBR R ) 14 2850 0 AR i) HG A P P 2 52, ot D P e w5 S I 40 3 sl
FER M5 AT,

53 bl R TR 3 BT R A T A A SR S SR AT 3] ) DX TR AN U5 e, A v A B S A A O 1
PR A ST W4 SCHR L 7] F S 06 38 W I 0 3 St SR A 2 SRS AT R TR 45 0 B K B T AT )
P sk i — PN FH A SR AT I AT R Tk

AEL 2, AP A S AN AR S BB N ) 1 2 i i A e i 5t 2 A AR 2R M i 10 5 ), AN % RS A i 1
TE1) 4 HER R 0] i 505 0F 1 0 AR [i) 149 2 45 SRS i 53 PP 7 AN [ (1 7 Bk Stk 88 o 0, A S ¥ T — P T ) A
JE& 1) RE I I AL S T R D) 42 418 2%, A 0 b e R I I S S TG R D) 42 4 e A I8 P A o6 e i s i e v e R
DU R

(1) 540 1t B 1) S RO, 28 vk (LF-idlf A50920) AR 2 6 4 TR B R U FE M ) R A A R KP4 R JLE 3
PRI E T 21.19%; 55T )7 BT S0 H i B g RS o L, 2P A E R R e T 9.10%; 55T e N
B Apriori 538 R 5 5 AT T R EL, L4 25 v o oA W R e
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(2) RAIARTCHE Y (1 18T 17 5 097 JE& PR A B ISR IR U 42 9 ik AN BE 6 AR N S B 5 BELPRAT OG9™
JEEi] i e v 1 Ay R AR,

ARTCE 1 3 T 1) 2 R PR O TS S R R D 472 4 S s S FE B3 205 2 1 VR 40 18 3R 1 R i AR DR Bk
TR 4 K D A OG B i A g™ e S0 58 3 A SR M L R W e e 4t 4 SR I 45, 048 kD 9
Jr T,

1 EEEAY REEMEMKEKANIZEE X

11 HXBRFER

XL IR B T={ty b, b — AN SCARBAR B 4 20 T S | AN COR), 1=y,
I, T} 7% SCA K P2 (R RFAIE 1 S04, W= (Wt D] 22 RFAE B 55T T, 75 SCRY 5 o 9 AL (1< <, 1<p<m).
e g i, A EE 4 7R U WG],]=0.

4 Xcl,Yal H XY=, W40 F & X

RS 2. AL ST (X, ) PR A BB IBE R ] A 7 S XY

TE S 3. A B R ) S P

mwsupport(X,Y):nik[z > W[tj][ip]J 1

[jETipe(XuY)
o k R TARXOY IR H #,n o H0df 2 it 3.
TESC 4. RN S I ) A
mweanf (X,Y) = mwsupport(X uY)
mwsupport(X)
EX 5. FHFEANBUZ 54 (X,Y). B 2 mwsupport(X,Y)=minmwsupport ({35 ££. 2L Fh minmwsupport 2 5 /)
R BB A S A 5 AL
TE X 6. FHFFE A58 3 BRI (X—Y): Bl A2, mwsupport(X,Y)>minmwsupport 1 mwconf(X,Y)>minmwconf [
SRIGEA I 2L o minmweonf Sy 5 /N B INBCE A7 JEE 19 1.
TE X 7. k- B (k-item weighted threshold, fii#k KIWT).
A hel & g-TiE, H gsk(ksm). A (1-1) SR A0 AT (k-q) MR S8R IO I00 £t ot SRR RO D)

Wy W e Wy TS Ty A SCACEOE P I ER L OCEO SC(1y) MR g-J 1y 19 k-0 A2 S, AR 2,

2

AL E T 1 1) k=354 d56 K m] BEALAE 2 Rk Maxw(l,, k)M, B
k=g
Maxw(ly, k) = > > wit;][i,]+SC(1,) > w, (3)
tjeTipe(l) 1=1
Mavw(l;, k) > minmwsupport (4)
nxKk
k-
=y > vv[tj][ip]zn><kxminmwsupport—SC(Il)ZqWrI (5)
tjeTipe(ly) 1=1
FRARG) AL AT g-TAE 1y 1 K_IEAUIE B (KIWT(14,k)), R k-BCAE B i, B
k—i
KIWT (1,k) = n><kxminmwsupport—SC(Il)ZqWrI (6)
1=1
)
>0 > w10, 1= KIWT (1, k) (7
tjeTipe(ly)

(7)Y, IR g-TEE 1y FIBUE Z ANAMIE T k=B BRI A 855 1y (0 K-TERAR AT 7T RE 2 I TT4R.
RERR 1. R AL q-J04E 1y AOAUAE Z AN T k=B B AR A A B35 1y IR R AL k-J04E — 5 2 Al %
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e,
TR BT A, Y D> wit, [, ] < KIWT (1, k) )0
tjeTipe(ly)
K—
> W[tj][ip]<nxk><minmwsupport—SC(Il)fer (8)
tjeTipe(ly) 1=1
255 N (3), 2 X (8) T Ly
IWL(Il’k)<minmwsupport 9)
nxk
A ()AL 3 IF 1T 2 A5 58 2 MNAL g-F1 56 1y 1) K-JRUEE g DR AT g 340 B b 0be T 46, A0 55 1 19 58 4 AL k-
TR — € A2 AE P B IR AIF e, O

EIR 2. X T BEIIAL k-TUSE AT ] T4, R LR A AEAE — A TR RIBUE AT 3 k-ASU(E 130 4, )% K-
e — & AR TR

IE O AR AR R, 6 R AR K- TR (AT AR 7 4, & D A7 A — PRI BUE 2 R /T 3L K-AUE BME, A5 4
% T30 Toup, U E 2 B 1 AT 50,40 7 T 1 K-TRAR — 52 J2 A B AR JIF HE. O
1.2 BIfLTRAEE
1.2.1 4 FhByk: S

THI 1) E A 88 09 50 BRI AS O I A2 9 S0 R T 4 Fh B A SRms AR B = T 359 A, B2

5 1P B G S 142 1 0 A 3 2 TRUAR B, LR B D A U I S DA Bk 2_ TR K AN
AR IO BRI I 2_TTAR By .

52 FhBYAL SRS OO TSN FRE IR IE TR Cy A A L& (k=1)_F 4, A2 78 B A F R LA
Ces (Coy AEARANTT RE B AN K-T0HE 1K) (K—1)-T0UAE 4 45) 0 JUDAR 8 sz B 2, v LM B4R Jon ASC 4k 32 T3 2 4 5 o )
B iZ AL Cy.

55 3 PP BYRL SRS R D O FR5 3% TR BY B R DR AR Ay O (1 50k AR AN TT A8 R A A B I BUAI 2 T AR

55 4 P BTRL SRNE AR B L0 R AN R DU G A C 33 AT FEAUAEL 22 R -5 TEAH . 1 K-AS AL s {1 1) LG %
U SR AU 2 RN T A () K-ASUAR B L, DU 5 5 D) 4 SR A7 1) C, P (C SR AR AN 1T Bl o A7 % (k+1) - 01
SEI0) K-TRAELE ), FF AR B IAS A 36 TR 4 4 o M 3k 122 Mk JE TDU4E C.

122 S5 KGR

IR BT WS AN AN R W T R IR AR SR R KR v T RS — AR AR SR I P B 1 R BT R
S AT R AR (42 40 A S R R K TR T B S MBS X 1 A Bk SR R AT 20T, AR T g Sz i LA 5 B

(1) #igHr

T2 R R A% O 1) R G ] ¥ T R R P 5 Jir 2 0 AR 6 1R JR 3] ) SR U, DAL s, M. 224 28 B o A S BB
U v B e ] s TS 4 5 A7 i A A T SR R A A S T AR L A T AR T S IR U Ak A T A S B i X
AR B B 2 1 45 0E 20, T 40 300 (1) AR 0 002 AR 2D 250 DR b, X 4790 5 A DR A 0 114 R B A G I K ) i
T AR 2 AR I )R REAE SR PR DB E 2_THAR MEAT BIAS, T LA R AIE £ J5 B2 v 7= 25 00 6 O A sk 3o T4 248
TR A DA A U094 0 0 T AR B AR K P B A S S A 2 B e — 0 40 A TR R DG I R W (0 B (1 A7 TR A R
D245 D08 5 AN 5 A DR 2 v 0, R A A /8 1 45 A 2 U 001 S TR ), S 45 S i A O e 1 R0 R g 250
TGUR™ e TR AT 08 o 2 H A 45 A A0 S TR G R R 0 e AL 2 R DT 45 7 1) A vl R A2 T 35 (1 97 e vl 4 e A
A (0 IR0 4R B, S A T e

(2) sEA>HT

T HRAIESS 1 Fh R S E A AR R MR s 42 R AR LA R AR, AR E T IR, LA AT
of b SE G AR IR S50 5 ik AUR G T

o SEIGARL A BN 52 B A OCHR X K18 ST A S SCRY AR R SCRY AR HEAT SCRY AL PR S 46 o

© TEREGEAFIIFUR  http/ www. jos. org. cn



1858 Journal of Software #4373 Vol.20, No.7, July 2009

BB HT 7 3 ) A SCAZ A BT AT ) Q={OCA 324} RF A 1] 5 i 23 il 1K 5,10,20,30,40,50;
o SEZIGJT VLK T MWARM(matrix-weighted association rules mining) 4y (P L35 1.4 1), 45 E A Y
JERERLT (PFE WS 2.4 719) 53 AR DLREAT S0, EU R LA A INT (] . ST . QIR AN AT 3R A3 19
A B A — Rl R A2 RIS R 28 1 P BT SEmE, o) — PR AR S 1 Fh BTk SR
SR A E 1 AR 1 TR SEE 25 AR M SSRGS 1 P BT S, JL A5 B ) 2y 2> 87.84%,
B K] LR /D 99.13%, 1% 36 T 4R L J ke (1 S 3B Bk 2> T 96.20%, A % 1 4R 45 it b SRk 1 SE B > T
94.29%, 5 Jpf KLU %5 &8 A, L S5 R 1K~ 3 (B 98 2> 93.04%, i 5 R #2418 U 2K Hh B 3R A9 10 J vl B LA R 5 4 A .
DRI, SR FH AR 1 b B G SR W AN H 7] DR R M £ a2 4 2k 26 i AN g i LAl e s R (7 1) S HAL AN
ARY, T — AR L R S s

14000 —+— Mining without first pruning strategy
12000 —a— Mining with first pruning strateg

Mining time (s)
=
o
o
o
o

—

10 20 30 40 50
Number of feature words

(&0 2

Fig.1 Comparison of mining time (s) of two mining techniques (mwsupport=0.1, mwconf=0.01)
B 1 PRSI B35 J I A EE %8 (mwsupport=0.1,mwconf=0.01)

Table 1 Comparison of experimental results of two mining techniques (mwsupport=0.11,mwconf=0.03)
Fz 1 PIME T X0 S2 56 45 IR b R (mwsupport=0.11,mwconf=0.03)

Number of Number of Number of .
Number of frequent itemsets association rules expansion terms Com_parlson of
- - — - —— - - —— expansion terms and
feature words | Without first With first Without With first | without first ~ With first its weigh f
- b . ) . h h ghts obtained
pruning pruning first pruning pruning pruning pruning
5 23 15 52 32 3 3 The same
10 197 29 514 82 8 8 The same
20 1090 59 2 606 174 18 18 The same
30 1671 93 4058 286 27 27 The same
40 3320 111 7784 342 34 34 The same
50 6 597 430 14 954 1170 42 42 The same

Without first pruning—mining without first pruning strategy). With first pruning—mining with first pruning strategy
1.3 EEEARBRE

T 160 5 U047 R PR R A RS SR TR AR 47 98 G303 (1 A SEARLJ: 1 SR AR B 5 (k=2)- LA 1) k- AU A B 6 L 7
J Bz ) A AT REAE OB k=TI ) (k—1)-J0UER, 21 i 2 (k—1)-J5T4E Cp_q, 2230 4 R BRI ASL A 16 T4
5 R R bl 2>, 7 A 5 T o 0P R NS B T Coq, 7 HY Coey 7 ZEFE B DA 8 (K—1)- T4 iy [RT IS,
WL Cy B RO FE MBI IL k-T4E Cy TEAIBH] k-BUE BIHZ JZ B ANHN 4 b B AL SR 7™ A R R I A A B
T, L 3R RO A A 326 106 4 5 A 25 A G5 IRAZS 4 o i AR R I AL A5 B e R I AU 25 T4 2 BRI
LEH PSSR
1.4 EiEHEik

E % Matrix-Weighted association rules mining(f&j#x MWARM 5.i2%).

B N SCABER PE D, minmwsupport 1 minmwceonf;

iy L R A B D TR AL U

Begin
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1) L=g;

2) (TransactionCount,ltemsets_Maxsize,ItemCount)=Search(D);

3) for (i=1;i<=ltemsets_Maxsize;i++)

4) {Ci=Z;Li=D;} IE 7 C1,Cy,... Bl Ly, Ly,... 5

5) for (j=1;j<ltemCount;j++)

6) (SC(C1),MaxWeight(Cy),SumWeight(C,),KIWT(C4,2),C4, C, ,L1)=Counting (D);

7) for (k=2;k++) {

8) L=LuLy;

9)  CJoin(Cy);

10) if (k==2) C,=FirstPrune(k);

11) if ((C,,!=@) && (C!=@))  C,=SecondPrune(Cy, C,_,);

12) for each Transaction Record

13) (SC(Cy))=SumCount(D);

14) if (SC(Cx)==0) Cy=ThirdPrune(Cy,k);

15) for each Transaction Record

16) (SumWeight(C,),KIWT(C,k+1))=check(D);

17)  C,=FourthPrune(Cy, C, ,KIWT(Cy,k+1));

18) L,=Gen_LargeSets(Cy,minawsupport);

19) Out_LargeltemSets(Ly);

20) if (C,==0) break;

21) if (k>Itemsets_Maxsize) break;

22) }

23) R=Rules_Gen(L,minawconf);

End

F BT REF U R:

(1) search(D): 1 #ii 4fs 72 D, 4k th nl it 10 dse K300 H 46 (1 50 H 4> £ (Itemsets_Maxsize), 9 55 1¢ % & %%
(TransactionCount) 151 H & % (ItemCount).

(2) Counting(D): A %4 4= D, B 01% A 1-Ti£R (1 32 FFH(SC(Cy)) FIALAE (SumWeight(Cq)) . #RHH & 13
FE 10 e KA (MaxWeight[Co]) LA S v 5740 5 1-T0 4 1) 2-BUAE BB (KIWT(Cy,2)), 5 Jm 777 Cy, C, Ly

(3) Join(Cy1):H1 Ciy EBAE L CiERE VLS Apriori 52:2R40L.

(4) FirstPrune(k): #7455 1 FhaiAy;

(5) SecondPrune(Cy, C,_, ):HEAT 28 2 R AL;

(6) SumCount(D): & I ik i Cy 7E4UHE 2 D H I A BE

(7)  ThirdPrune(Cy,k): #4755 3 FhBit%;

(8) check(D): ik JJ = 55 H 4 i D,ZE vk Cy b i A7 i 326 Z5UAR FBLAE 2 1 (SumWeight(C)) FI AL 2 Cy 1 (k+1)-
BUE B E (KIWT (Cy, k+1));

(9) FourthPrune(Cy, C, ,KIWT(Cy.k+1)): 4T 55 4 R4y,

(10) Gen_LargeSets(C,minawsupport): 4 B % 1w H 4, 3 A\ %

(11) Out_LargeltemSets(Ly): %yt 4 % 154 ;

(12) Rules_Gen(L,minawconf):j* 4= 4 < I H ).
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2 ETFIHEMEMRKEANZEAEIRIGE ST REZ

2.1 EARRE#ME

FE KB B NS B D035 3 1 DA A 5% S 45t 2 T e SR A AR JELARURE 1 S ek FH P ) SR tf-idf ST
SCAYAEYIRL, AR JF 12 FH MWARM SR ETF1 n s WA SCRSEAT 55 BE N AS G TR0 U472 48, 35 B A i 25 40 T [ 6
B2 AL 5 Je I, ) 3 R O 2 R 90 B &y 1) v R A R RN e 1) AR B T B vk DRI D) A R B 5 D A A O
H 1A, v S HBCTR, 3495 0 21 Ji 2 i) R R 08T A v, SE LA YT R B n X B A b AT 5 2 IR,
22 WIHMXHEBNTNERENENHE

IR SCRS I FIAL B FE (2 55 BT n 8 BIAS: SCRYBEAT 45 A4 4k Ak 21, by AR 29 EL R A0E 1 4 A0E 3w B, 6} i 271 A0 A SC

7R ] PR LA AR R SO Sy S 1 T A ) A R S A B
FET ARG R B A R AT 4 R B WL AT Z1) n ds SCRY AR5 IR A W AH OGS b b BT A Sep b &
A7AE— 26 5 JEUAT Y AN AH 5 (0 SCRS. DR Ik AL T 8710 n o SRS F 32 36 2 1 49 F AL, 2 n O B8 8 o6 B4 n b oK,
RUAIAE SCAY I 22 AN A G SCR L 2 Hh T 2 1T 5 )R B W I AR SRRt & T R n i/ BAG STR R 2D it &
IR — LA G R BHE B TR GG 1 n A8, A SCHEAT 7 @ F (1 SE 5
o SERSFPRL M IR #k 500 B3 ST EHL T T K18 SO S50 SCRY AR K SCRY R AT AL B
o SEEGTTVEIVTE 10 ANEWE LS 3.1 ), A th-idf Sk LA R R SRS R TR R, SE T 10
ANEI IR FTF- 2541 (harmonic mean) 2%,
o RIS WL 2 PRI &5 BRI, U Al S SCRY AR EE S 0.2 W LR AREIE F ok BE oK, R
HITIX — m o 1 A 20 R A o 28 2 [ 1) e K AT R T 2 A R M BB e DR e, 7 AR S ) i 48 s 3 v A0 R S
455 25 0 R RE (L 0.2, U I SR A IR SCRY R a2 n AR T, 13k A S 38 ST AU — Fh g
WS IR R R A 2 TEEEW n i, 86 R Tk — DA,

0.6

g 05f

(5]

E 041

o

‘S 0.3f

=]

g 0.2

S 0af —— Harmonic mean

0.0

0.5 0.4 0.3 0.2 0.1 0.05 0.01

Similar degree of the document with regard to the query

Fig.2 Harmonic mean with various similar degree

B2 AN [ AR ARABLE X 17 F) 3 A~ 244
2.3 HIFHFIEREERHHE

YIRS R T FIS 0 (0 P BT e 355 S5 2 5 4540 ) S 5 K0 7 A1 0
AT I, — A 5K D, G ) P o P 2 B 2 010, K 0 0 I 2 929 1) X B0 U 2 45 7
MG F O 4 3K A £ LR 2 5 R T P 75 £ S A BESR B b . 0 b, BRI R e
P G 155 2 A T 00 SR 0V S P 2, T AL/ e G L A 910 R0 Sk e
5 S B TRBE DR,y T 5 A0, B e 0 R A PO 7 2 ST 0 % B, 7 A
] B 2 AR 3, B 25 L A A /1 5 3. 4 8, S — A S B B R Wi, B
IR G AL AT Wi R 307 0 U 2538, 73 6, (0 B 8 4 1555 — > 25 M0 ST 5
R 0 B B0 G 00 5 4 3058 0. DR w000 5756545 3 2 L 45 75 40 90 (i LA
MR 6 550
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25 B PR, L 22 00 AE ) A A 45 1 AR A T 10 LS £ 1 R ] ) e R R R M R AR 2 R AL ]
Hoim K> S B BRI R 1 AR T AR A 1] 1) 5 et ] () S DG U] PR F 5 0 RCR N A v TR RE AR R
K H B M AR, BT AR AR AR A B R 2 D A S e, H AT IR B R, X R TR — B A A0 I L AN S T
) S B v i AR AT AN Bt /D B 50 2 )8 T e b e e R .

24 TR RER

FE T A IG5 41 1) 4 AH 5% S it A 7 AT 0 Qi—Tj(mwsupport,mweonf).

PG — PR B I ABOOGIFLIN, RRTAF QAR S i A 1 ANLL B 2 Bl A s A& 5 1 T AR
P LA R 2 I R AR A R BE T mwsupport R mweonf [ EL AL, T RT LLAS 3 5 A ) IR OC I
f IR 2 A N 2 i A iy o SE LA .
25 ¥RIANEMITEAE

1R AR R AL 5

@ 76 A JRE oS5 T S B T, I W 2 L i LA T PO T 97 B 9 1
R 5 S R K V] T W OV SRR T8 R 5 T B AR 2 i T A U i

@ i ALK T LU 5 61 D4 AT I 2 007 o 1T 4 AL B ML £ 45 P 2 W T
i 5 40 ) X3 JF BA 9 AT 7 L 39 26 1 AR ST MU LA B (mweonf) 3K 76 24

@ 47 ] 5 B A 5 R S P 3 AR 7 1, 77 7 4 AR K R B 30 6 B ST 54 ] 115 9 43 75 0 S50 A
e IR g 0 43T ;2 1 S5 o 9 T 2 050 R 5, LB 4 M S A HEAT 75 40 RN 7 i 4B, 15 A
5D R X 5 8 ) X 8, T B 2

2. AT I T2 A T KT 7 v AR bk S ) A S E T A A R A
57 v, 1

© FA & A TR 6 2;

@ 204 J i 72 B 7 AR ) 0 0 A X U e 3 EL A7 /R [ B K6 e B £ (mweconf) i 76 363
S B ARG T 0 4 85N S WO 00T 00 B (0 80 1 X M, 306 B 05 4 i B i 1
B

® R W,, SR F:

Wi, = Drstation , pyyonf (10)

total

L Nreration 1R 597 FRE 1] AH O R BT A1 B80S A1 180 25 ) TS 200, Ny £ S50 T 10 o 3 A 250 70 200 )G 2
26 TR REEHER

&%, Query expansion of pseudo relevance feedback based on matrix-weighted association rules mining(fij #x
MWARMIining-Based QE %.i%).

R 2 1 Q,minmwsupport,minmweonf,m (R 414 & 1 AN H0) A sim(SCRY 5 25 R AHALEE):

v 5 A Q AR YT R Rl B S O] B B, BT IS R R A R

RPN

Begin

1) g=Pretreat(Q);

2)  First_Retried_Document=VSMRetrieval(Q);

3) Top_Ranked_Document=GetTopRankedDocument(q,sim);

4)  MWA_rules=MWARM_Mining(Top_Ranked_Document,minmwsupport,minmwconf);

5)  ExpansionTerms=ExtractExpansionTerms(MWA_rules,m);
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6) g, =Assemble(q,ExpansionTerms);

End

Bkt F R LR

(1)  Pretrea (Q): ¥ 5 £ ) Q BEAT WAL R, 2E B £ ) 7] & q.

(2)  VSMRetrieval(q): T [ 4+ 45 |7 4 744 (vector space model, i Fx VSMYKS: 2 5 F0 Ji 44 25 140 1) 4 q %) SC

EETIE
(3)  GetTopRankedDocument(q,sim): B SC A% Hh BB AR U AR T sim (AT Z0HE 5 SCRS 2 1 =38
0 SCR 4, AR S sim 1L 0.2,

(4) MWARM_Mining(Top_Ranked_Document,minmwsupport,minmwconf): i MWARM £3%%) 7 71 S kY 4
HEAT B IASL S I0 R 042 i, 422 i 3] (0 ) T00 40+ 1) 0 S A B I A iR ) 00 174 A0 T A A R
RIS G IR R ) .

(5)  ExtractExpansionTerms(MWA_rules,m): fi 4fs [t 45 1) £ 1h) 4™ J A5 B, I B AN DG 36 400 T g v S B 5
JE A AR DG 1A, v S SRR, JEHE T A2 AN 3 v R S0 m B 30.

(6)  Assemble(q,ExpansionTerms):Hf J 5 i ] 55 ™ Jig s 41 5 H 1l A5 #) Q) SK I A WA e

3 IR RHELERSH

3.1 SREMKXHEE. EORREERTLE

AT X MWARMining-Based QE 53 G 2R P g, A 1R 35 720 G A S v AL 1 0 SRS 4 A S 56 H
) S A AR SORS S BT 1 10 A 5B (9 5940 (Qa, Q- Qo) 11 4 B AR, 75 J Ay MK SCRS 4 rh i i N T A 2% EU AR,
ARAFIX 10 A7) 0 A O SOR A B0, ML 25068 i A SRS B b A7 00 A A St 2 1 o 22 ) A 8 6) SCAS ool 2
VAN SCRY A AR R REAE 1] P L ey SP S8 BE RS SORS AR IE IR R 77 A 33k 1 3 531 ANKFAE il X f i B2 ) 10
AN AR AR SRR TIAL B 5 280 A v 17 o 2K T VA S IS R Ak E H A 42 (recal ) A1 & #E < (precision)
PR VAL AR AE SR t-AGr 36 D s B S 36 45 SR A 28 PR 0 E -4 96 P T B S R Pk e 0 M 48 SR [21] 7 2 A 1
OE RS

Table 2 Queries and its relevance document number in test corpus

T2 AR SR RGN SORE A A OGSO

Query No. Queries Relevance number in test corpus
Q1 Data mining technology 154
Q: Computer network technology 211
Qs Knowledge discovery 160
Q4 Information security and encryption 63
Qs Relational database design and application 166
Qs Graphics and image processing 68
Q- Information retrieval 59
Qs Text mining 40
Qg Internet technology 172
Q1o Network security 52

3.2 ILEE%

05 TSI VR P ARAE A 1) B A DR IR (VS M) 1 A R 5325 5 A S0 4R H 1) MWARMIning-Based QE
PR 5 IET Apriori LR )R R A T (B Apriori-Based QE) A IE TR R SCA B A v R
LCA-Based QE)MFAT 2 1 G Lb 15 %of b S 46 1) JL 28 th AN T 9 JE I 25 T VSM AL R R G (W) tf-idf 4
FERB LR S HRE W R (L) PRI R R R BCE BT HES BT S 30 AN R I B R A )
o BRI AR AN G — 0 30;(2) B A A AT AN SRR i A 30 AN ] 1) B e A FE 45 7R B maXWeyp, BELTE
AT A %5 18 I AT B R LA maXWeyp; (3) 4298 IR, foc (% S F5 8 I E % 4 0.01, ek B AR M % 4 0.01;
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(4) F2H I R AR L B M JLA 2 0 2 ADILAT B 50 AR 1], 1L A 8 A 5 A4 50 110 25 A U AIE ] 6 T AR SR,
i A A ) ASC R (6] s RS e e HE #7110 % Aprriori-Based QE 45325, I 4 iE 7] 451 & [ 5 41 51) . LC A-Based QE %132
) SEE 56 SR FH 5 SCHR[7] 0 ) S 36 A [H] 1) S 44

33 LRERLRELSR

2 3 ) MWARMIning-Based QE .55 Apriori-Based QE,LCA-Based QE LA} tf-idf 3520 il wh i g
[ 10 AN AE A R B AR SCRY 4 P AT R 2R, B8 710X 10 AN A U AE A (R 1) 7 4 8 /KO 9 R HoP 1) A v %6 30 AT
gR OB, S 45 R WA 3 IR Wi 3 s AN SR 5 JUA BRI R 56 L3R 4.

M 3 FE 3 W LLE AR MR SR B b AR SO B SR AR T 2 4 1R 45 A A TR A 4 3 KPR AR
BB A i L LCA-Based QE 5941 Apriori-Based QE £ 4> M3 T 9.10%H1 3.84%:; 8% T-1£ 45 Ity
tf-idf 475, MWARMIning-Based QE 775, Apriori-Based QE #i%: Ml LCA-Based QE &Ly 7F A 7] 75 45 7K - 2%
T LV H A U AT ) S R 0 R T 21.199%,16.71%F11 11.08%, H: A SC AT L 4R v IR R B K, T LCA-
Based QE A4 i f 1 5 foe /N 3% 4 3R WA AR SC B 5 0 IR I s 36 45 R 2 MIAE G vk LARAE B3k e AE
BB R 9 HIAS B0 N 3L 3 R A B s Tl FE ok 0.01 IR t A6 1, 36 A SCREVE R R PE AR MR S AE ST
bR R ).

Table 3 Comparison of retrieval performance
3 EWPEREILER

Average precision (%)

Recall (%) tf-idf MWARMining-Based QE Apriori-Based QE

(baseline)  (awsup=0.05, awconf=0.03)  (sup=0.11, conf=0.03)  -C/A-Based QE

10 91.42 98.08 96.85 92.85

20 90.14 91.15 89.42 85.75

30 75.93 81.99 77.60 79.59

40 67.43 76.70 71.17 72.37

50 60.85 70.91 67.89 64.72

60 54.44 65.48 64.98 56.85

70 46.86 59.37 55.51 47.99

80 31.01 49.92 46.46 42.60

90 13.55 36.18 32.98 30.66

100 1.63 16.42 19.43 18.93
Total averaged 53.32 64.62 (+21.19%) 62.23 (+16.71%) 59.23 (+11.08%)

Table 4 Comparison of t-test values of MWARMining-based QE and the existing algorithms
#%* 4 MWARMIining-Based QE 5% 5 HAt 5710 2 [A) (¥ t-48 46 {8 HL A
MWARMining-Based QE  MWARMIining-Based QE  MWARMining-Based QE

vs. tf-idf vs. Apriori-Based QE vs. LCA-Based QE
t-test values 5.64 6.29 6.86
Level of significance Most remarkable Most remarkable Most remarkable

(t0.05)9=2.262, (t0.01)9=3.25, (to.001)9=4.781

25 EPTIR A SCHH ) MWARMIning-Based QE 55352 A RUHT, REWS s AN /5 AL R PE g 5 LA ik
FOAR K R M BB RAT T 9 Sk 10 i v 2 S i DL 23 2 < A v g R L A A5 A D 2 s SO £ R A v G e
i) T LAA B39 A I I R AL 2R 31 Ji 4y 6 300 P T AN REAS: 3R 81 19 SCA, BT DAAS SCARA Ll BeAT i AT A 7 Jié
() tf-idf S AEAR [ 2 42 KA 2R P S B AT T A B R 5 A0 A SC R B I A3 i) S BB )
PRI AERTS n AR SRS A 5 T B AR SC I e IR, 7800 P RE T AN AR I N L IR AE AN A X 2 55
SCRSAC S FLAT AN (K 7 2 5 LN KRB D ASCISURAEL DAL T 422 4 6 3] 1) BB MU B Aprioris 550325 4254 49 56
B FRAT (37 i i B BE A M PRI A i) B SO, AT R AR 2R A2 AT B AE ity Apriori S5 &
YR U ] ST Y BILARORE R R S b SO A ) A R SR R R DA SO Rk H L S A R SR B B
i) EATT A BEAT 2 S AL B8] SR AN ) 2 55 SO0 SR AP AT AN [ (KSR i) AL 3K B8 AN A L it 7 e 1 i L AR 3L
SR BEE SR AT AR T b 4hig.
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4 RN T—FHRAR

ARSCE SRR T — R 1) B R R R IO IR A S R T 4 R B A SRS TR 4R A AT BIAROK
PR AR X B AT R AE AT (R B B AL G THE R U2 i B R R g A &5 & AR HUB i v
JOE ST R B £ B o 3] AL o A v e i AR R I B A DG R R SRR —— R T B RO R
U475 i 1) Db AH G S R B R R ARV, S Rl R I A R I ST AR R Bk G A SRR W AR i A R
SRRSO A SO SE A E EA R 0 O 80 R P B R T BRI .

AR SCTE SE ST TR TR I DA G BB R DU 9 (4 O A D S Ut A I R ARV T A O 1 A ) R Ak TR AT
Z R PR A AR Al b 38 DU — 28 ) R — P o . B

(1) WIS W A0 SCRSFH A A1 45 A 1) Hi i (1 1 58 1)

(2) ¥ REiE%E, minmwsupport I minmweonf 452 %5 38 B 6 2 97 R I RS 11 5% i e 73T

(3) AL FIE AL T FE R SR B, R — 20 (I 5 B R A% 2 Ao U A 9 i 45 R N 31 52 B (1) 4%

BRI RRGINE 1 Web 8 R 515) T K& H A SE B N M E K45 B R RS0 ik, 7T i 2%
MTEEBIOHEFRIESMRE W LA AR 2 B R R LRI ), 23 0] 8 ) 52545
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